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iTo hii SxeellfMf/^ Rodman if, Prtf^, Qotfir^or i^i^^^aU o/^Nm /f|^#ff ♦ 

^, &»;— Havii^ been bppored*by yw with jh© chAiH© vf 
iuppijnJ^iwiiAg the geolcfl;iof 1 awwy pf jiha3 Sjt4|^, J, b^'Ieai^f 
It^e^ir^h to. submit thie.fplbwiiigffi^Qrt^^ fprl^.i^/^jii^^a^ti^y 
of the Legislature, of the progress of the^^iji^y^^jfitf'.l^e p9^ 

. , ThpsQ r^poTte. ^ini>i^QQ^ geper^^y^jai^ ^ptjopxit of .ti^Ns plw 
wliich has b^en ^0{);e4 inprq^uiiLQg ih^V^rJcx ap4'»9oa# q^ 
the resiUts which have an important .^^QP{y)al;^ppli<»itipn to 
agriculture, mining, &c., it being deemed adyisable| ^ tbl^^rly 
period, to abstain from any details or theofetle^I CQn9i^era- 
tions, leaving them to their moia^ a^pfQpaft^^l)^ filftce 19 the^nal 
minute and systematic report. 



GEKSBAL BEMARKS. 

The object of the survey is fo lay before the people of this 
^tat^,fis^]|(^.flr«^pj;ijC^ ani fty^.^^,ipfPW^iQ^ iVitppppble, 
ffspeptiag ^iB^Bajji^ a4y;aptjW€p. .[>,_;., 

, ;j 'Jfea inyesiji^pn^ fteff»9a»iy Jjp jfctepccwf^plisbiwq^.ojf tWf 

g {j^. ^yoijfjletprjpjj^ ^Jt^.di%^t y^ri^^e^ .f)l, pqpkS) A^t.tMx 
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2. Their thiokneflB and geograpbieal range. 

8. Their mineral and pal»ontological contents. 

4. Their lithologioal and chemicid character. 

6. Their application to agricultarei mining, architecture, kc. 

6. Their topographical features. 

The discoTery of valuable mineral substances ; the establish- 
ment .of principles which will serve as unerring guides to their 
discovery ^d ^^^4 j ^^^^t^^^i ^a^^BBp^ <^^earching 
for them; feJccept it particular ^^bfoglcal formations ;" the deri- 
vation, composition and character of soils ; their means of im* 
provement and adaptation to particular plants ; the plotting 
and construction of public worlfii^ such as railroads, canals^ 
&c. ; architecture ; .great internal improvements ; detenninim; 
the availability of water courses; establishing the most econo- 
tnieal'-pland for draitiage— thus rendering unhealthy flfetriots^ 
healthy aiid unproductive Itods fertile; mining; and almos^ 
iivery branch of the aH» and nuinu&dtures are included in the 
kbave investigations. . i . > 

In order to arrive at the most reliable and thoroug^t^ r^ 
iults, demanded by'sucb investigations; researches in the foU 
lowing departments of practical sdience are rfequired : ; 
^ Topographical Engineering. . *, . * 

'"Geoiogj-i- ■•• ■ ■ ■' "■ ' '• '' •*-"' ■■■•'■ ;•' '' 

'■ iPalsBontolOgy. / '' . ' ; ■ 

*' CSiemisfcry tod IKiendogy. 



TOPOaBAFHICAL KKGINSSRIKG. 

Topogmphiccd and Oeographical Mapa-^SectionB. 

^ The topogriaphical or physical feature^ of a cemtitry aQ)end 
on its geological formations. Whenever ^r6 is i bhange in 
the Mderlying rocks, thei^ is a correspondiiig change on the 
surface, indicating the extent andl^its c>f edich fbrma^pii^ahd 
serrinfe as guides to the ' explbrer. Tli^ varied aspect vbf a 
country, its mountain scenery, hills and dales, plains^' tnriit^ 
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fiilla and couip^ all depeik^toAgiml^ or lew.exteuti on. 
the change from one formation of rock tQ fiiK>thfp. In making 
^ geological exainination of ^ cou^ntirji oue of the fiist o1;)ject8 to 
be accomplislied is to pepre^ent, on a topograjphical. map, tJbie 
precise locations and boundaries of the differciit forinatioBs or 
rocks'; also ,tb draw .yertW and horizontal 9e<ptions and pyofilesr 
ofthesur&ce confl^arations, which will show the. order of 
superposition c^ the strata .^nd layers of rocjcsi and their thick-, 
i^ess. fience the impdrt^ce» in all minute ^nd detailed geo? 
logical investigations, of an accurate representation of the topo- 
^pl^ical fei^tu^es of a .C9Wt^.« Without thi9 it is totallj-im* 
possible .to describe its orograj^bicai structure^ . 

It is to be regretted that, of the many geological surveys 
df the different States of the l^nion, n^ne, have been preceded 
by an accurate topographical map. England, France, and 
some countries of the Continent, understanding its importance, 
have conducted their geological surveys OQ a projiier basis, and 
thus farnishe(^ to the world that minuteness and accuracy of 
geological repr^entation .and description powhere to. be 
found in this country. 

J ' • . 

The term roqk, in geok^cal language, not only appliep to 
l}xe ^ajrd, solid portion of the ^rth'a crust, but also to the soft 
i^nd loose materials, f«ich ai^ bed» of pand,^ clay, peat, marl, and 
8<^il. 'T)iey do ^oi occur in a confviaed and iri:e^ular manner,, 
l^ut ha^ye. a ^ysteoo^tic, order of arrangen^nt, by.whiph they 
may beplassified into groups depending on their origin, rela^ 
tLve age, and general chazaoters. 

Th^ most.geiaeral deification is that. which refers \o their 
Qri^in, and which divi^^s them into three princip^ classes — . 
]^eQ9S| ^ucQu^, im4 uiQtanu>rphi^ 

loi^JjioTi^ Rqck/^— The igQeous. rock^ are thos^ which have, 
l>j^ |c);fmpd by th^ aojiipu of heat in the eentr^ pqrtion.of the 
^arth, an4^^^<l ^ ^9 aur&oe in. a molten, stata On cpol- 
]^,^ih^ f^^vff a .cry^line .$iBf^ wd fire.£ptpft^Uy com^. 
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pbfieS^'ofoh^ cft more (rf lA^dllo^ng kiaipWminerals:— ^li^- 
^ar, qtutrtz, liombleiiSe, and ' mi^ia. They occtfr ta veina^ 
(KboB, great irregular toasses travefefed 'by joints and divisional 
pihme< coitstituting monntalns, ridges, ft^. ' . 

' AotTEotTS Rocks.— The aqueous rocks are those whicS 
have b«en formed by the agency of water, from t^e disintd- 
gnated ^drticles of other 'rockd transported by currents^ and dd^^ 
postited as( seditnetft, In the foMxi bf strata, beds, la^er^ lattunn,^ 
Ac. They viery often contain organic remains of plants and 
animals. ' . ' " ' , 

MsJTAitospfiic teddKS.-^The nietimofj^hic rocl^ arie iboe^ 
which h^ve been formed by aqueous agencies, and subse-^ 
qu^ntly so much alt^f-ed in theittexture by the action of heat^ 
as to resemble ignisbus rocks. /Tney contain no visible organic! 
ifemains. * . 

: The above Is a very general classification of rocks, de- 
rived from tteir origin. .They are subdivide into groups^ 
Called systems, According to their relative age. tt is to be re- 
gretted that inuch confiision prevails in regard to their nomenr 
clature. 

Every country, and almost every geologist, has a particu- 
lar system of names, derivedf^tsitftcffrom characteristic fossils, 
localities, or some lithological peculiarity of the rocks. TJbose 
Akost' generally u6^ «toi mdeiistodtJ in this *cdtintry, are, the 
nomenclature of theEngKsh gecflogistd,' knd thfat ptopos^d by' 
ike geologists of Itoe New York survey. ' 'The 'ftirmer is <Jhicfljr 
dferi'ml'Tmm localities in Great BritainJ the fetter from 4o0s^i-: 
lies in ifdwYdrk Where particular groups of rocki arfe^^lrell^ 
developed/ As'tliis 1^*8 the first attempt at' ^ com'pletb '(A^i" 
fication of the rocks of this country, it ha^ been geierall^ 
adi^rtcd in different Stetes 6f ftie tfuion^'aiid 'uiidoubtedly yill 
remain »^ A standard of cdriipls^rfsonl (3-eological IhveStig^Sott; 
arranges and classifies the rocks, fepresenti^'lheireittchl^'ffiibk^ 
ness,' jtnd prdfer of ari-ari^emetit, by'iiied.ns cSF'sections,'i^hifllaL 
Ac.';^nt6 but and"desciibes;ihfe yaluabld' riiinci^al depSSktif'dr 
each fbriiatidn, and' the mannet'in Wiiroh fttey maybe iroifl^^ 
and Apj^ii^^to^variouseoonotefical puripoeefe.^ S^t in <irdcr *i^ 
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ontology, miaeriilogy,' and chemistry. - 

It Id by m^rm of th^iiiliieryfl, and orgat!iiciOT:irains, tlml! 
1b!6 geofdgiflt is enabled to dotdfttifne'tlie vatietlleB'of mx^- 
iaiA their telatire agii*-H5nc bf the mostf important con^idera- 
tiooB In a pradJcal or eedn'oimeafi view, for it ii ofaly in parti<i^ 
ttla^ fennationlB, aiid of a partkmlanelaiiVe age; ftat valuabte 
mineral depetdts oecsit. For eiample, in connection With the 
ignedtM ai^ metameiphie rocksi(a2K>ic), as gi^ttHe, trtip, gneiss^ 
mloritic, talcoae, and faornbleiide tfateni, beds of quartz and 
iaecbai^ddl' marbles^ or white crjrBtalHne limestone, oecnr the 
principal metalliferous deposits, as gold, sflVel^, dopper, iion; 
tfne, Ac. It is in connection wifli the aqueous roclor of atjer- 
tain relative age, that occur the great coal deports, kt. Thri 
httBLtr are determined by tfaett lithdlogical character, the lAt^ 
ter by their <»gante remains. • 

PALiEONTOLOGY. . 

^' ' lii Importance and station to Geology, 

t^im^txAtgf iff the sciraoe which treats of 'fessil remains. 
B liAi b#M satMictoiil^ proved by geological atod palseonto- 
logical research,- that at-clffefent periods of tkne t^e crust of 
the eardi has undergone-iitim^M^ote and Taiidos changes; tbatf 
at^netuaae i«wa» inhabited bynto living being; that the wa- 
turn of the ocean edvei«d ltd surfkcte; that at a certain period 
itninMlt and pJaMs^-^ratig into eidntenee, and after living 
ltoa9gha[f^gMeiatkitisdi6d,lesis4ng Uii^ remains ent>6Kiibed 
itttfaaMdixMnAary 4eposib of ^ihe ocean^ii bed. '- Starting from 
Ada pomt| m we ascend in the seale^ ef a^ii»^0|»Mi vegetable 
ttiMsMev-M^'flttd'MW liiAbetfbf aitittials and plants success^ 
^A^ Bippifu/mg And 4isappearit)g, g^neratioii ssueceeding gen^ 
Maleiis, Mtilifi&ally man and kii assolidates,- tho most per-^ 
fiisl^f theih Ail, ^R^Wn l^e em^ 0f aiiitn^ existence. Sonie 
«»ib^ and species h«r6 Hved^thfeM^ Jong and successive peri^ 
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abort period. It k often aal^ed daring whfit.l^Qglh of >U6ia 
h^re all of these sucoeieive obangcB taken idaee, ' But; the 
geologiat <san oompute time oufy by compaxiaQn. Thai it mnni 
have been inoonceivably greatj no one wbo a^idicp tbe* ft^ 
eedimentaij de{K)«ta in which these remaips are foiiq^ be£^ 
man aj^eam uppn the suifaoe, and then; ooxnpares the.timi^ 
v^cb was neoesaarilj' required in forming these deposits witb 
the time dnris^ whioh that partien xtf the' earth's ernst w«i9 
^epofifited in which the. renfiaifis and works of man arefooi^d^ 
wiU^Eul to co&ol^de that it is impossible to forpi an ade^faat^ 
id^^.of itaAQiig 4^Ation* < 

,. . Haying perfected and regulated the prderxsf succession in^ 
ijrh^h these phaqges hay^ taken plane, the gsol<^t, coifi^ 
menci^ with tba oddest aqneous xopks^ reads the condition pi 
the earth at that period, the state of the altmosphexe ai^' itst 
temperature, the changes which took place by aqueous and 
volcanic agencies, and then, coning as it were to a chapter of 
more modern history, he reads of another period ; and thus, 
turning page amr page, esmmince eneosni^ly the changes 
which have marked the earth's history during a lapse of mil- 
lions of years. 

So reguia^y have, tbsae changes ooottrKd ovisr tbe^hole 
sur&ce of die earth, that the ni^reoC:the QIgfiPKic ^reM^aini kf 
sufficient to determine the general chain^^u! ^f the wokb^ and 
the period at which they weiie formed. . 

Perhaps it mi^y not be out of plaos hete* to remark, for tl^ 
igjifcnrmatioB of many with whom I haire oonv^eiaed in diifi«nt^ 
parts: of the 3tate during the pi^t year, a«ai ilEhaeolertsiiNsd, 
an idea that the principal oJ^eot )n ooUeotiQf^fMsihS'Dr ouegmts 
^mains, wasmeifely tbelormittion ^eabiftetsoCcwriosities at 
the State capiU)]^ a^id at the TerieUs eonnty^seal^ ataJsirgp eefi^ 
penditure of the public mOniiy, that tiieiMfaiiie remaxu^krwd^ 
ilk the roeks opnstijMlie jbbe basis of econ<lkDfofd geotogf • ^P uk 
to them that mpMj of the raiui^ble die^ofefietfui^the aquMiWr 
v^ioks are due» )^be resea^htNiof liC^Nrsir CoDArad a^d Sidl,. 
bj^ye b^n tb#t i^iw^ of pis^ii^ ^f^^9»l9gy.:(4 this^^^wtigr tm 
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lb .piop^. b«d^ Had ii not been ^ the fmih^ or tmmfm 
of {ilmti and animals that wece foucid in the aqueoi^. rocks of 
tbe St«le <^ Hew .York, the geologiate of tbo fiunrej of that 
Statowpuld M^ have been able to determine the non*exiate&ee 
oi cold in that r^ion, which has beeyn tl^e ipeana of prevent- 
iag a uarieei expeaditttie of thouaanda of doUarSi in searching 
for tiiat xnatN^L It was by means of organic remains that 
the extent and bonndaanes of the salt*bearing rocks of that 
State hare been aapertained and aeeurntelj defined. It is bj 
means of the occurrence of particular fossils in the marl forma- 
lions of this Statte, that the researches of the past year have 
prored the existence of three distinet beds, and determined 
aeourately the extent and thiekxkesa.of.each of them — a matter 
of great iaiportanoa to. the laitd^holdas of that section of the 
9tat& . It iscevideiity'thefli^ that to attempt to describe the geo** 
logical fi9ttt«res of a eountry, and pArtionlarly their economical 
imfinrtanee, without considering their olrganio remains, would 
be throwing aside the grand principles upon which the seienee 
k founded. 

CBXinSTIlT AKBMOirBRALOOY* 

In the preeedii^ paragraphs we hare referred to the dif* 
feiient formations of rocks whidi compose the crust of the 
earth, and the ranona changes which from time to time they 
hare nndeiigone, as well as the great lapse of years during 
which these changes have taken phce. It is one of the first 
prindples of Natural Philosophy that no change can take place 
in nature, which cannot be referred to some cause, some active 
foioe, as. tiie agency. This &ot is satis&atorily demonstrated 
on wery hand in the world around ns. Whether we oonader 
those mighty and wondctful changes in the earth, or the more 
ina^ifieint ehanges whidi take place in the merest atom upon 
itssvrfiio^ every wheie the same law holds good. 

At this stage, then, of geokg^ investigation, after hav- 
ing examined the varied results of a series of changes that 
have been going xm for sgrriadsof .year% it becomes us to ex* 
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iMM into &e eauM bt IlkM dAtij^ ikbd 4rtiMt«»y{M«re«li 
io vtd the laws l^ wkiek tb^^M gotM^dd. It hai^bMtt #M 
by Bkcho^* thd oelebmfed <sfaemiMl gecddgisi, tbiA our 'eMihj 
i0 far as we kneir it^ is a gMil oh^iftieal labdrM^y, in'^diitfb 
ritice the p^iiod of ita creafio^ UBinlerrupted ob^micld ]Mu 
eesses have been in openttfon, And will odmhiiiB io long aftid 
describeB its c^nnte around the son. Hii soil) thsatmOiiAeie; 
animals, and plants, aye ooftfibandy undbi^tg ohatigeft; and 
each perfcmns its port in tiie gfeat and xuHiitentqi^ted earobrof 
transmntatibiie. 

Boeks areoompoeed of om or moib diitmcl MbBtaDOOi 
ealfed simple minerals, sodi as qnarta {slics)^ ftld^^kar, »mi^ 
h<»iibleiide^ OKPbonate of iime, tale^ oxide of izott, &c. Theet 
aimple minerals are oonposed of ekmieMmy mbolnoM^ oiMii 
as oxygen, hydrogen, oatbony tfilidum, aliiminamf .potasaiiiBV 
sodiion, oalcimn, Jbo., whidi tnntiDg togotbeif in tamOB ibrm.- bi^ 
nary eomponnds; and it is in iJiit latter «tal» thstthay. oafmr 
in minerals. . - 

The most common binary oompoands aate silica^.oofaipQiMt 
of oxygen andsilicium; alumina, of oxygen and aluminum; 
lime, of oxygen and oalotum.} potash, of oxygen and potas- 
sium, &c. 

Bocks tw sometiffiOB ohaslfied aeaording to the predimn- 
nance of some one of the abom binary odaipounda-^«a8 tirm^ 
dous or arenaceeftifl roekj one in which quavfta pradomiQalai^ 
an argillaceo^ rock, one in which alumina or dagr pfedoni^ 
nates ; h ealeareous nxk, one^ of which lime is the princqaal 
eonstituODt; and a carbonaoeoue loek, one in which oadKiq 
ptevails. . . - .•: 

Almost all the changea that take place la the nooks, jnd 
materials, organic or inoiganie, which ooaatitnte tiie crunl ai 
the earth, or grow upon its sucfiKSy haTo Aeiir origin in dui 
ttatisfonnations of llie simple damentlwy bptMea. Ha;vii^ a 
knowledge of th;e laws by wkioh ihc8» tmwSBoaatitismM art 
governed, w<i atis able to apply them .to the nurioui n^efol 
putpdties of U&( 

* ^Mbofb<&e6l6^fr--'^[atMdbeii«&) 
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' *ft*li* Inc6n'se4tience df sublf tlrki^ tliftt BoiW at^' 

fonned of the tkSits cffddkB^ from *^hicli flants receive iheiir 
sttjjtetokrioe' j (Jonsequently tlie chferiiical character 6t soils par-; 
tkfce6 Aiore oi^l^s of'thaft ot ilbe rocks fh)m which they are 
deHved: 'ftiei'6 dteoA^f citistes too; which tend to modify 
tlfe cbmpo^itron df soils in particular localities, as the occur-' 
rence of idfift, di^ihtegratioti of bowlders,, presence of organlo* 
mattel*, &6. Wheti all (rf these cittiithstances are taken into' 
consideratloti, the genei'al properties of soils are known without 
isAibfecting them to hHnute cWeiiiical' examinations. The de- 
e6fnposiiibn atid disiiitegration of rocks by chemical agencies 
is a subject of great importance in rural economy, and one' 
wHlcli should receive carefirl intcstigatioin. It has an im- 
fKyrtsat pwfetical ajJpK^ation in a variety of ways. It teaches. 
&e ifiStilidiw properties of the soil, to what kind of vegeta- 
fioilit is Adapted/ and how it may be improved either by cul-* 
fivatibn, or by the addition t>f foreign substances as fertilizers/ 
It is by investigating the laws of nature in her varied chemi-^ 
cal and' mechanical ' chafages, that we aT6 enabled to imitate 
feetoi*ih the practicfil purSuffe df Kfe, and make them subser- 
vient to our happiness and prosperity. 



f&t80LTS OF BOt&mfnO VfTVlBS^G^AniJCaf IN TBD StAl% Aft 

1^8 tob]tinfi!i7ofi:]CBKT ^ >rBi: str»y£T. 

Uponreortufiiig my commiafeiofl' as^ mqjerintendent of the 
mu^y^ t pro(?de^d ikteediately to^ ascertain what reliscMe 
iirferiftetipti r^speettng the topography and geology of the 
Suite pnerirfeftffl reeea^het^ had alieady kid before the pe6pto; 
My principal object was to ascertain if there existed any coiv 
I9^^p9, bp i^iablefiar^rveysj Which might serve as' a proper 
boiiB ifettt delineatiiftg fickitfnAri;^ gedlogfcal f^a^tures <^ th^ 
Q^fttei' i9h6 diftt^nt^ ^ditiobd of Hie State map, the county 
ittii{NJ, '^lAid 'sisft«rAl> IdOtfl mheyu wei^ examin^. None cf 
flMh wiire 'ibtind td be Sufficiently correct, or to 'Aimish the 
uMmktf isMA Ssxkk ^^yeh su^ a mAp oould be compiled as 
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Some of the results of my reveareheii weqe as £^oiif ;.. 

The first complete map. of the State was compile4 by^ 
Thomas Qordoji, flrom variQus k>cal sarveySi tpget^e^ vitb^ 
some original suryejs procured by api fM^t of the Legi^at»|7e| 
pas^d November twenty«eighth, eighteen hiiQdred m^ twenty* 
two, authorizing a loan to Thomas Gordon s^, opethou^i^f^d 
dollars, to enable him to Qbtain additional suifveys.for the 
purpose of making a State map. Thia map, kix9wn as Gpr* 
don's map, was <K?mpleted and .{^blished in ^eyf^r e^igjsite^ 
hundred and twenty-eight During the sa^ie year, ^poj3t the. 
qixth of March, a resolution was ypasaed by thQ. Le^.^lati^V' 
authorising the Governor to au^crib^ {or one hundred ^p^, 
twenty-five copies. On the fourteenth of February^ eight^i^. 
hundred and thirty-one, ^he Legislature ^passed a^ act ^u^hor. 
rizing the treasi|rer to cancel Go];don]s bpnd^ and the Gover^ipr . 
to take one hundred and twen^five a^diUonal x^opies at oi^e; 
thousand dollars. ^ »t 

A second edition of. the. State uu^p y^as reyised, cpnreqted, 
and improved, by ^Robert S. Sor^r, by a. resolution of }ixf. 
Legislature, appropriating one thausand dollars, pasf9^ Fe1^> 
ruary twenty-fifth, eighteen hundred and forty-seven. This 
is the last and most reliable edition of the State map. Every 
other inap, made sinee the pablipati^ of this edit»>n, has 
been compiled th0refrem; and the maim^ff i|3t which this was 
made was sufficient to satisfy me of its want of accuracy, and 
of its insufflcie9ey as a btsia for the geologieal piirposes of; the 
aiirvey. Subseq.u9<it ^xaminatiotis and fiield researches have: 
verified my suppositional as will be seen l^ referring to the 
annexed report of Mr. Yiele/the State Topogsapkieal ei^^ 
neer. .. -..•;;* 

In the year eighteen hundred and thiity'^flye, the]>{paUl»r^ 
passed an act authorising a gec^ogipfd and mineradogMl anr^ 
vey of the Stat^ with^tn apprppiiatiqit of one.:thei|£flAnd d^ 
Jaik This survey was oc»^ducted oudtr .the a^perijo/Npi^M 
of ProfefSflfT Henry D. Rogers, aitd< the- first iteport of it waa 
piade during the fi>llowing yeu^ Ma^ |beQth,'irf the 4iaaie 
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yfer,' d'fhrlher appf opriati<m of two ttousand dollars was madd. 
March seventeentli, eighteen hundred and thirty-seven, two 
tiioti«and dollars inoire were appropriated ; and on the twenty- 
seventh of February, eighteen hundred and tlilrty-eight, tw6 
thbusand copies (rf a final r^ort were ordered to be published 
at di^ty-seveh Cents each. Thiis report, containikig three 
htiildred and one pages, togethe^f with a geological map^ was 
pttblrahedin eighteen hundred and forty, and embraces a gen- 
eral otitline of the geological formations of the State, with 
analyses of some of the rocks, greensand, and fresh watet 
•mark and calcareous tufes, also some general observations oh. 
• their appSieatiori to agriculture tod the arts. . ' 

■ The survey of Professor Sogers was as minuteand detailed 
"as the circumstances and the early day of geological science 
would allow ; and when yre take into consideration the meagre 
meians placed at his disposal, and the short space of tinie al- 
lotted for the accomplishment of the work, we can do no less 
than say,^ that the outlines of the different formations were ac- 
curately defined,, and a vast amotint of useftil inforniation re- 
specting the natural resources df the State presented, resulting 
in^reat public'beneflt,,and. had^ the people liiore generally 
•vailed tlrcmselves of it, would have been of still greater bene- 
fit to thi^m fe their agricultural,' architectural, iand Inany other 
pursuits of life. 

Previous to the survey of Professor Rogers, local examina- 
tions to some extent had been made chiefly in the mineral re- 
gions ot'the northern part of the fetat^ ani it! the tnarlsof the 
southern section. Among those who took the most active 
part in the researches at that time, were Dr. Samuel Fp^yler, 
6f JVanklin, Sussfex County, Vko published several' articles in 
Sinipaii's^ Jouj-Aal, on thenaiitieralog^] anci geology of Stisse* 
County ;.P*r6f. Nutall, Messrs. Tanuxeiii, 'Ke'atfng,. and dtherj^ 
who, iirom tirfteto time, contributed' pB.penS to Silliman's Jour^ 
kai, and the Ijburtial '6t the'X^ademy of Natural Sciences, 6^ 
t^fladelphiau . Br. M^oftori and^Mh -'P.'4^; Cbhrad^f Ptiladet 
phia, )l^ Veiy thoroughly C3?aniroed'&nd;describea th0 fossils 
(^tWwfetheHiBectibtr-dftheSlktb.^ ^e i)tft)l£shed^^estiltsdf 
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^^ce that tbi3 QQuntry had itffpi^ejdy juMi will stanA ^ wui|t* 
wniSiU} tho high sci^mifiQ attainiqen^ wd inde^t^ble j|;t* 
du^trjr of their .authon}. 

Puiixig the paat thre^ or four j^urs^ nmj 4et^led loqal^ip 
aminatioQs have been iz\ade in the. mineral J^gipii3 of the 3tirte 
by eminei^t scientific meo^ which have resulted iw.Yefy ya^ 
Ue d]scoyeTie3 of new minerals and natoral fertili^rn. Bi)t4|i 
the inyea%atK>ne have been made soleij for the a^vanc^n^t 
of private interests, th^ peopled ;ftt l9^ haye h^f |) l)]git }it^ 
b^ne^ted thereby, and indeed have firegwpRtiy.pfrted wit^i 
valuable property in minerf^ distriptp &>r a. trifling cowidei^. 
|tiOQ;.]l(hing3whieh would not have oj^wml had th^j^been 
posse^d of such reliable information a3 a detailed, geolcgiqal 
awvey would have afforded, , , 

r At the time of the jast geological surv^^ yeigr little atteiv- 
tion was paid to t]^e impprtap^ of the applicatioa of pl^waif^ 
and geological researches to agl:jo^lture^ ^he State yffi§ c^i^ 
par^Yely thinly settle^, and the.ayeragei^ (juaPtity Jf^ricti yjxr 
gjin ian4s j^eing yery great in- jp?:^portioa'tp ^he inhabitant. ii^ 
xi^cessity and valq^ w;ere nof .9p f^Jff^^^^ .^ ** ^^^iP^f^Pf 
timej :^hen ^ oofi^tftnt tl^e of xppiifi^jjti^n is jpieps^ly J^lftfj^ 
|ts territofy,.and ithe pnQerlQh lands fl^^.li^copf^g^.ij^ 
ished by an exhausting system of tillage. ,] ^ . . '^ 



j,; ' 1^ fri^i^^^^ ^eep, mft^^ p ^^fy$ 

j|he tf^bfdiyi^ .th^ 8TO>^.^ 

^yi9cay;epn^' jh^.hii^^ 4^ poBy^^al^jtf n^ .tl^ 

)wrf^ 0^ J^ ^^.,6r,/orrj:^^ yein'4^:|f<j^pilytt 

^ 9^J?i^i^^,VtW^^. ^..>^*i^f^^,^oW*^t^ ^l^f^ :h^di§ 
^^^^l^'^iSPP^^?^.^*^?^^!^?^ P?* ^ e^iorm4he me^ 
t^^^^'f :^^^ <?f U^^ ias'b;^fi,pe«p^^ ?ga, ejjplopi.^i^.jh^aij?-^ 
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Mtaodof tlie fae of l4i^ hs^l witebr4>r tbe purpc^ of looal^* 
Ug w«U9 i4iei)» tha vnter jim§ »«piiepl| ^ tbp ^ar£M», surest 
ibe pi>opii4t|r of .iq8ikiiis ^Qopk^ i^^^arks bjr inf^egr of cauiapzi to 
lluNk» wbo )»^|i^ivi9 in tb« jEi^S^ 

. la my k^^s ihrq^gh tV^ S^s^ liis^rcUj « day paases ou 
vteeb suoti ^^lioatioos iMra pot made to mey iqgetber with th« 
nc^t$X of woti^ifiil dtioovcpies wbioh ba^e bem mad^ tl^ougb 
•ildn iQatiiHZ)eBlal{ti69« It.ia not indeed wonderfol, that thex^ 
10 jso.mijieh cre^ulitj ampng. the ^great m«sBea of the. peof^^ for 
liiey.ba^e TmA Utile kaowlddg^of th^ prop^ifi of mineraj^i oir 
of: th0 efleiaimtary priin^les ^f natural seienoQ. It oeeiiia to 
ik^m as.reaiOQalde to belieTO that the presence of gold, silyei: 
^ ocipper vmj bo tndi^^irtied by some anoh instruixiexktality, a9 
tlto^ a VjCin of n^f^gnetie iron ore may be discovered by meann 
^ tike nuiginetio Medley In ord^er . that I may give a clenirer 
litmus tbemMner in. which many pqopte <tf tbia Stfite W# 
bwn!<}Yq)6d,IiWi[U briefly motion .afe.W'Caa^B tbat^ blive.com^ 
luidcar my ow!i» obfii8rva|ioo» 

1 Two yeafs«gp, a very worthy a¥4 respectable map onUed 
s^em ma, jM;ing thai be 9iappmifAl bad a aiineial rod tMt 
miuUb4iMm!e9 a vein. of .^ff)^, il» deptb^m (hi&.sur£iee^il9 
width, and the quality of the ore, and that he would lij^ Uf 
}^mnMf it £stf.tbe pnig^idi^of finding a vmin gf oopp^r in Morris 

%0^ vandiiQirtn^ lOf itho: w» fitm.vbi^h be bai apiaI^ ^na 
bMw9tlli'4 £M80 in tb^ v^h^iy^ J^ etatod that bis gnap^; 
Mm. lMd;ici9T»d Mt Wiflaow ,ffbm hm M^w waa a boy, mi 
ba4,<^n^tf^vbtejw, of tbietpppar^veipigivifig to. him btr 
fi^ve. Im d^th a/m^^/of (i)^ pr^p^^y* «po^ wbi^b. iraa indicat< 
aA.l^pr»m»#ftt;wb^ia iWiq^^ bad.baan mMain^ iti, 
fitt ^4W ocu^Aifi* t^l^ by mea^aitf A^ 
MMlgr^te tiio eamcaaM iiseaM^ito^Ibi^^ bei^iNawnd'^ pw> 
tiiabe.tto|iX^MB%ati«yta]?:]^ ^ Oq aioij^gi 9<l lAit 

Iteriiiim in i|Ma^, bal^aanMblesli^ SpA A^iOpaiMg fiitft 
die<iwii/«il «ftcctotitv:>of .tho^abaagf^.wJbJ^ 
«iB»igbt Apapflfae Ae^i^. • HoLiitoMdialbl jt aiQ^ it« la iaiaft 

.i..a:.>i 
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ik ike vitimij who possessed « miberftl rod of lAflEr^MMs yit* 
tne, and who prctfessed to be skilled m its use; told him fait 
story, and, after reoekmg from tile mmeraUar iBSuraBees of 
the occurrence of a copper vein in that field which Im mineral 
rod had discovered several years previous, oflbred to dfaKloscHil 
to him, together with its precise widtii, riohnesB, ^cc, for t^ 
snm of twenty*fivo dollars. Tke stipolated amount having beM 
paid, they proceeded to the field ; the mineral rod pointed <m% 
the vein, the dimensions of which were duly defined witib 
slakes. So well satisfied was he with the correctoess of the 
revdations of the magic rod, that on the following day he c^ 
ftred to purchase the property at ten thnes its value. ^0 
owner, however, catching the enthnsiasm and dreaming of be^ 
eoming suddenly rich, would not dmpose of his property under 
any circumstances; but offered to lease it on very favorable 
terms. A lease was accordingly drawn, and our hero obm* 
menced operations by sinking a shaft over the sniqieaed vein ; 
and when he appl^d to me had already sunk the shaft twioe 
the depth required by the revelation ; and having expended 
several hundred dollars, was about returmiig to the West either 
to induce bis father, an old, feeble man, to come Mid point oat 
the spot) or to recruit himself wift funds to prose^xle thift 
Worfc.^ 

During liie last summer, I met with one d^ these philoM^ 
phers in whose hands the divining rod possesses soek woiidev>A 
ftil powers, and who has acquired great reputation in^he Botf^y^ 
em part of l!he State, not only ftom' ike pPttmidi&A diseovierieA 
that he has made, but far hn ufi^ng eflbfto' tor tfiifi^ hiekkk 
Wmsvures. After much diflkmhy, my oairiotf^y was gratified 
by seeing the veritable rod with which, aoootdhig to his own 
statement, he had located the prineipd gold mkes of Tifgioiar 
imd' Vcfifk Galolina, had disoovered sunken stoamboaite on the 
gveat lakes, had told how nmeh 4iikwt th^re waB> in idie^Stsissex 
]ftmk, had tntsed the fiiMklinite^ a^d «ifta onps of flMbrlillg^Hffi 
for todies 'fifOBillleir praB^nt loeation, had disoove^ed tii^ pradf 
pal iiKin^veins of ]!IW Jcoisry, andfof whtidi hi \mA^ been oH 
ftMd tw6 luMrtd liiM«ad 4oUars.4yy 4 ^co^if^ in Qati^ 
fomia. 
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The iiuitm^ftei^t resembled m cmliiiary melallie s^rii^, 
about one »mch in diameter, and five or six inches in length, 
having screws attached to the larger extremity, by whieh it 
ooald be fastened to the handle of a cane. He stated that it 
was made of silver, and that its virtue depended on a peculiar 
substance which he had discovered, and which he placed in 
the syringe, wk^^n he wished to search for silver ore. These 
instruments were made of different materials according to the 
metal sought ; for example, if the object of his search was 
gold, he used one made d that metal, and charged in the same 
manner: if he sought iron, lus instrument was of iron, &c. 
When on his exploring expeditions, he carried with him a 
number of them. He never allowed them to go out of his 
hands, as their magic influence would thus be at once destroyed. 
I was very much amused by his company during a short trip 
over the Sparta Mountain, wBftn he promised to point out to 
me the precise locality of the firanklinite and zinc veins cross- 
ing tiiis region. He informed me, in different places, as to the 
precise number of feet and inches at which these veins lay 
from the surface ; and after showing several small bowlders of 
zinc and franklinite ore lying on the surface of his vein, he 
observed : ^ a good many scientific geologists have been around 
here, who thii^ they know every thing about minerals and so 
on, and they say that these are loose pieces that have travelled 
fh>m the mine at Stirling Hill, but it ain't so; it's agin' nater 
for stones to swim or run up hill." 

I would not have repeated so much of his jargon, had I not 

. been informed that during the past three or four years he has 

received eight or ten thousand dollars for his professional ser- 

. vices in that vtdnity, and that a large amount of money has 

been expended in digging under his directions. 

Water philosophers, or those who {Hrofess to be able, by 
means of the vnkh .hazd, to discover springs and streams of 
#rater beneath the surface, are somewhat numerous throughout 
the State, and are often called fix>m some distant place to de- 
cide upon locations for digging wells. I had an opportunity 
of witnessing the operations of one of them in locating a 
2 



Digitized by 



Google 



Btzeam of water, aiKl defterxmning its €lq>tb, capacityi &a; but 
HI regard to the oorreetnefls of bis statementB I bad oo visible 



One <^ the mostcommoa delusions, and one that has cRUied 
« great exp^aditure of money, is the flashing of lights and 
rumbling noises, concerning which many notions are enter- 
tained. During the past summer, I found men on the Blue 
Mountain digging for gold in the hard Snawangunk grit) 
where lights were said to have been seen ; and numerous are 
the excavations that have been made tibere in search of gold, 
solely on account of some traditionary tale about the appear- 
anoe of fire or smoke, Among the inhabitants of that motm- 
tain there is hardly a man who Ims not heard of lights and 
rumbling noises. In several of the excavations I found iron 
pyrites, which, by a rapid de<)gmpo8ition, sometunes produces 
a gpeat deal of heat and even smoke ; and if lights have ever 
been seen, their origin can be referred to the pyrites. For 
the information of those who are so credulous in such matterU, 
I may be allowed to say that they are no indication of valua- 
ble mineral deposits. 

The oocurrence of iron pyrite$^ to a greater or less extent, 
in almost all the rocks of the northern pai% of the State, has 
been the cause of a naeless expenditure of money. On ac- 
count of its resemblanee to gold in color, and ihe frequency 
of its being mistaken lor that mineral, it has been called 
"fool's gold." Many have sought me with parcels of it care- 
iully wrapped in paper, which they had obtained at an expen- 
diture of much labor and mone^y, and have asked ito value, 
together with advice as to the best method of eontinuing -their 
work. It may be readily distinguished firom gold by holding 
it in the flame of a candle or throwing it in the fire, when it 
will lose its brilliant hue ; while gold, under the same circum- 
stances, will preserve its coka*. It mi^y also be detected by 
its brittleness ; ifor if the point of a knife be pressed i^iiyt 
it, it will hieek readily, while gold is tenacious and difficult, to 
be broken. 

The frequent occurrence of dark*colored slates and shales 
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along the Delaware Biver, and east of the Blue Mountain, has 
induoed many to believe tliat coal muat be a890Giated with 
them ; and many excavations have been vainly made in search 
of it It often happens that coal miners, passing through the 
country, assert the presence of coal in these districts, on ac- 
count of the similarity existing between the shides here and 
the slates of the coal mines in which they have worked. 
These men ar^' not unfrequently employed to dig for coal. 
But so far as the geological vesecurehes have ^xti^ded during 
the past year, H is ascertaiiked that no coal exists th^:e. 

I think it may be safely said that the money exp^ided in 
idle xesearohes at the instigation of pretenders, or from a lack 
of information respecting the -natural resources of the State, 
would be more than sufficient to complete the survey, and 
thus afford reliaUe informpition to every one of its inhabi- 
tatKts. 

We are apt to wonder, at the credulity of our forefathers in 
their belief in the magician's wand and the phiIoso{^er's stone, 
but nowhere in history have we accounts more absurd than 
those furnished in our very mid^t In fact, there has always 
been a kind of supetrstitioius feding or credulity respecting the 
precious metals, and I know of no better way of dispelling it 
than by the promotion of education, and the dissemination of 
useful knowledge, in which New Jersey is now taking a vexy 
creditable stand, ^>y the establishjoient of a liberal system of 
instruction, and by isnryying on extensive internal improve- 
ments. 

puor mr avavsT. 

The plan adopted for prosecuting the survey, and by which 
it has been conducted during the past year, divides it into four 
principal departments, viz, : 

1. The Trigonometrical and Topographical. 

2. The Geologioftl, 

S. The PaJaeontological. 

4. The Chemical and Mineralogical 
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TRIGOKOMETRIGAL AND TOFOORAPHIOAL DBPABTVEin*. 

• Oa referrmg tp the accompanying report of Mr. £. L. 
Viele, the State Topographical Engineer, it. will be observed 
that this part of the survey has been vigorously prosecuted. 
When we take into consideration the limited means placed at 
his disposal for properly commencing the work, the many 
difficulties under which he labored at the outset, and the lat$< 
ness of the season, it will be seen that much has been acoom* 
plished. It wiE be remembered that the object of this, part of 
the survey is to furnish a detailed and accurate topographical 
map of the State, upon which its geological features may be 
correctly delineated, and from which sections may be made 
representing the thickness and superposition of each formation 
of rocks; and as this is the groundwork of the geological 
survey proper, the greater part of the funds placed at my dis- 
posal has been appropriated to its prosecutioD, in order that as 
much of the topography might be completed as possible I;^ 
the opening of the next year, which being maj^ed out disring 
the winter, would serve as a guide in the detailed geological 
examination for that year. Independent of the great impor- 
tance of this survey, on account of its connection with geol<^y, 
it will be bf incalculable benefit in various respects. It will 
furnish a map upon which every mountain, hill, and valley, 
with their comparative dimensioos^ every boundary line^ natu- 
ral and artificial ; every road, river, stream and canal ;• every 
farm and house, will be represented. By it, public works 
may be plotted, and systems of drainage established. It will 
be of great benefit in the opening of mines, quarries, and 
deposits of fertilizers. 

asoLoaiCAL department. 

In the geological department two divisions of the State 
have been made: Northern and Southern, The line of di- 
vision extends from Staten Island Sound near Elizabethport 
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to th^ Delaware Biver, a little below Trenton, following the 
soutbeastern border of tbe red ahales i^d sandstoneg wfaich 
stretch across the central part of the State. This line has- 
been selected o^ account of its being a^pataral division of the 
State into two Bearlj equal parts, in respect to area, while in 
respect to their physical, geological and agricultural features,; 
they are entirely different The adoption ci this divisiont 
willy in the final report, be the naeans of avoiding unnecessary 
repetition. 

SOUTHERN PIVISION. 

The southern division of the State has been assigned to 
Professor George H. Cook, assistant geologist of the survey. 
He entered upon his duties in Monmouth Coupty on the 27th 
of July last, and from that time to the present has been en- 
gaged either in the field or in the laboratory. His attention 
has been chiefiy directed to the marl beds of. the greensand 
formation ; and a perusal of his report will satisfy all of the 
great importance of a more minute examination than has 
hitherto been made. Allow me to call your attention espe* 
cially to that part of his report which refers to the following 
facts, proved from examinations in the field : 

1. ''The clays and marls which constitute the basis of 
iuost of this part of the State are in r^ular and continaous 
layers." 

2. " The layers are not level, but incline or dip towards 
the southeast.'' 

S. "Since those layers were formed, the action of the 
water, or other causes, has worn away and x^anged the sur- 
face of the country." 

Laying aside for the present, the importance of these facts 
in a scientific point of view^ I will merely refer to their prac- 
tical application. ^ 

Although the layers of marl, constituting this formation, 
ure not level, yet they are deposited in a certain plane whose 
inclination is towards the southeast The irregularities of the 
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sur&oe of the soil baring been produced subsequently to the 
deposition of the marl lajers, by the action of currents of 
irater, winds, &c., it is evident that these irregularities are en- 
tirely independent 6f the surfkce of th^ marl layers. Know- 
ing then the inefination of the layers of the latter, and adopt* 
ifig their surface as a base, we may, by measnring the inequali- 
ties of the surfkce across the formation, ascertain the predss 
depth of each bed of marl from the surface, and represent it 
by means of maps and sections ; thus each landholder within 
the formation can determine the most accessible localities for 
opening marl pits. Hitherto the discovery of marl pits has 
been uncertain and accidental, on account of a want of that ac^ 
curate information respecting their position, division into dis- 
tinct layers characterized by particular fossils, and their posi- 
tion relative to the surface configuration. If, then, land upon 
which marl is accessible is worth &oxa five to seven dollars 
per ten feet square upon the surface, and scientific investiga- 
tion determines where such lands may be located within the 
Ave hundred and seventy-six thousand acres of this formation, 
it is superfluous to enlarge upon the great benefits to be de- 
rived £rom it 

NORTHERN DIVISION. 

% the geofogical examination of the northern division of 
the State, I have givcin my own personal attention, and the 
t^sults thereof will be seen in the sequel to thii^ieport. 



PjLti-fiONtOIiOaiCAL BKPABaWnrfT. 

Hiis being one of the most essentkl branches of the science 
of geology, I directed, at the commencement of the survey, 
each member of the corps to pay particular attention to search- 
ing for, gathering, and preserving organic remains. The result 
is, that quite a large collection of the fossils of Sussex and 
Monmouth counties faasbeen made and forwarded to the State 
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oapilftl, as well aa to the county a^^ of the oowitief in whiofc 
they are found. The ooUeotion from eaeh ibvmation being 
atOl incomplete) and the time very limited, it is deeined inex* 
pedieol to make any deseription of the specimens already pro* 
eared until a subsequent repeat. I wduld reoommend a yig(»* 
ous preseeuilion <^ this rery important department of the sust 
rey, so tlmt upon ils ecfmpletion, eveary speeies of oi^ganie ro« 
mains found in the State may be aootiretriy deseriibecl and isk 



GHSHIOAL AKB HINSnALOaiOAI. DSPAimKBMfT. 

Mr. Henry Wurtz, the chemif t and mineralp^st of the snr; 
vey, entered upon his duties on the first day of November laal^ 
In oi^d^ thiftt ike chemical invei^gations of Aoma of the most 
important minerals and fertiltzers might be ma(fe at as early a 
day as possible, I directed him to rent a building suitable fof 
a laboratory at Trenton, and to proceed at onee to fiimish it 
irith the iieo^ssaiy apparatus and reagents The amount ctf 
funds set apart for this purpose being wholly insufficient, Mn 
Wurtz has, by adding his own apparatus and chemioals» 
formed a very complete and convenient laboratory, and already 
made some chemical investigations of the fresh* water maiib 
lund calcareous sinters^ of Sussex Cbuuty, the results of which 
will beiound in his aceompanyiaiig report. Prof. Cook has 
also been eaigaged in bis labcu«tory at Butgets Odkge, in 
making examinations of ^ the greensaad mark, and the xoaults 
of his researches will be found to be of very ammderal^ im^ 
portanoa 

CABlirW. 

The law authorimng the cHirvey provides for the eoUectmi 
of two complete suites of specim^ms of all the difbrent mii»ri 
als, rocks, fossils, maris, clays, sands, peats, &a ; one to; be 
forwarded to Trenton; to be disposed of as the Legislataise 
may hereafter direct ; the oAer, consisting of the minerals, 
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ke.^ peculiar to oaob counlji io be forwarded to Ibe countj 
aeat) and there disposed of as the Board of Freeholders shall 
deem proper. As far as the researehes have extended in de* 
tail, three suites have been made — two for Trenton aad one 
for the county seat. I think it advisable that two suites should 
be made for the State, in order that the final arrangement oi 
the cabinet may be divided into two parts, viz. ; a gedogioal 
and geographical ammgement The form^ to .exhibit the 
rocks in their order, together with their associate minexiils^ 
fossils, &c., corresponding with the geological maps, sections, 
&c. ; the latter a local arrangement in townships or sections 
of townships, to correspond with 'the accompanying local de- 
scriptions. I proposie to adopt the latter ak>ne for the county 
cabinets. 

During the year twenty-six boxes of rocks, minerals, and 
fi:>8ails have been forwarded to Trenton bom Sussex County, 
and eight to Newton. Prof Oook has made a complete col* 
lection of the mark of Monmouth, as fiu* as his detailed ex- 
aminations have extended. They have been prop^ly pgre* 
pared and labelled, and now await a suitable place fbr their 
reception. The very great variety of minerals and organic 
remains of this State, will necessarily form an exteusivie cabn 
net, and I would therefore call the attention of the Legislature 
to the importance of taking some steps towards obtasniog 
■oitable rooms for. its permaaent arrangement. I would also 
here state that several applications have, been made to me by 
diflBBrent educational institutions in ^ this, as wdl as in othev 
States, for complete collections of iN^ew Jersey minerals, rockfv 
&c. But as much expense attends the collection xif.speoi* 
mens, and as the law does not authorize more than two suites, 
I could not comply with aoyipf these requests. It is very 
desirable, however, that a knowledge of the resources of this 
State ahould be spread as widely and rapidly as possible, and 
there is no more eJBTeotual way than by distributing samples of 
its productions to every part of the country. The subject ii 
wwrthy of the oonaideration of the Xjegis}ature. . 
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JBXPKKaES OF THE SURVEY. 

Upon oTgmmtig a cooapetenl corps, consktiBg of an ezigi'^ 
ueer, assistant 'gaol<^piat, chemist, and niineralogist, and oijier 
aids sufficient to ^ammenc0 and carry on tbe survey ija accord«» 
aiM&e with the adop^d pl^n, a difficulty w^ encountered at 
the outset, on account of the smalln^ss of the appropnation* 

BecK>nnoissai;ie^ Were to be made, instruments, apparatusj 
and cbenueals to be provided rand transported, and a' variety 
of preliminary arrangements required, as may readily be eX' 
p^eted at the opening ofa work of this kind. It was evident 
th^t to conamence the surviey on this plan^ in all the ^epar^ 
ments,; not only a rigid ecoaomy. muat be ;ob8erved| but that 
the greater i»rt of the neoessary instruments must be obtained 
otherwise than by purchase. With this: view, letters were 
addressed to Prof, Baohe, superintendent of the United States 
Coast Survey^ laying before him the. embarrassing oircumr 
stances under which we labor^, aiid soliciting the loan of cer* 
taiu instruments* Prof. Bache, convinced of the great impor^ 
tanee of the undertaking, responded unhesitatingly to our soli* 
citations, and forwarded all that we needed^ the acknowledg- 
ment of which, together with the ackapwledgmeut of the re- 
ceipt of instruments from the New Jersey Franklinite Com- 
pany, will be found in the accompanying report bf the topo- 
graphical engineer. Each member of the corps also loaned his 
instruments and apparatus, and thus a great expense was 
avoided at the outsat. 

As several applicl^tionB had be^ received jEruo^ young paen 
desircws ci becoming connected with the surveji*, for ,^he pur- 
pose of acquiring practical knowledge in the several depart- 
i|ient% it was thought advisable to receive, all such as volun- 
teers, who should be willing to bear their own expenses, and 
have assigned to them a particular duty, to which they should 
dMmi as assiduously AS if they werd com|)enilated. ' At dif- 
ferent times during the year, eight havie been received upon 
these terms ; and although, au admowledgiaent is du^ to soime 
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of them, yet, as a general rtde, I do not think the plan is in 
economical one ; for in every department of the survey, it ia 
necessary that each mefaiber of it should know his duty, and 
attend to it zealously. The applicant or vi^nnteefs are ohiefly 
young men, who have just completed their collegiate educa- 
tion, without any fixed business habits, and in some eases na^ 
settled as to the choice of a profession. They enter upon the. 
survey, and in a few weeks, becoming dissatisfied, desire to 
try some other department. The result is, that the party be- 
comes difeorganized, operations temporarily suspended, until a 
reorganization can be made ; and thvs, indirectly, a greater ex* 
pense incurred than would compensate competent assistants^ 
In making the above remarks, I do not wish to convey the 
idea that such has been the case with all the volunteenii who 
have been engaged in the survey. Some of them have been 
of much service to the State, and I trust have received in re- 
turn much usefhl and practical infermatjon^ This stat^neot 
I am induced to make on account of the numerous applications 
for such trituations, as well as for the purpose of removing the 
impression received by liiany, that such services must diminish 
the expense of the survey. 

' The following is an abstract of the disbursements in prose- 
cuting the survey for the year ending December 81, 1864 : 

For ^rvices, $3,680 10 

'^ instruments and apparatus, 13& 50 

" incidentals, ' 186 40 

Amount, $4,000 00 / 
Appropiriation for survey, made Maroh 
2d, 1854^ $4,000 00 

JBTIMATE or EXPEiraKS FOB THE YKiJl EIGOTEKK HtJKDBED 

AND Firrr-FivE. 

The following is an abitract of the expenses for prosecuting 
the survey in an expeditious and economical manner, for the 
year eighteen hundred and fifty-five: 
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IVrgottometrfoa! And TopograpMoaJ ctepftrtment, $15,000 

Geological l>epartment— Southern DiviBiony 8,000 

" " Kokliefti DIviMoa, 4,000 

ChemiieftI and Mmei^Idgieal <iepartment^ 2^000 

Palaeootological departtnent, 1,600 

$S6,0Q0 

With thfa amonni the topogWBphy can be extended -ov^r 
Ihe greater pari of the Sfate ; the geologicid research^ nrndehi 
detail as fiur as the topography extends, together trith a gench 
ral examination of the remaining portion, leaving the swrey 
in such ft Condition that the entire fieM work of the State em 
be completed in eighteen hundred and fifty-six. 

In the preceding pages, I have endeavored to pireaent a 
general ontline of the manner of proeeeuting accurate geologi* 
cal surveys, and of the plan upon which the survey oi this 
State has been commenced and carried on, the amount of thne 
and means for completing it, and the benefits to- be expeeted 
therefrom.* t trust that the Legislature will take the moMw 
AiUy into consideration, and that^as ample appropriation wilt 
be made towards its rapid completion. The geographical pod* 
tion of the State, its varied physical aspect, geological forma* 
tions, and soils, demand that every acre of its territory should 
be thoroughly examined. There was a time, in the infancy 
of the science of geology, when general investigations were 
deemed sufficient to answer all practical purposes. That tim^ 
has passed away ; economical geology has become an accurate 
science, and in order that the most beneficial results may be 
attained firom its investigations, it must be pursued in an accu- 
rate manner. 

SEQUEL TO KORTHKRN* DIVISIOISr. 

I have devoted the greater part of my time, from the mi\i* 
die of July to the first of December, to geotegical examina* 
tions of the northern division of the State. During this time 
I have made a reconnoissance of Sussex County, and a part of 



Digitized by 



Google 



Moitid and Fasaaic ewnti^; also detailed examiDaliaaa of "the 
loimships of Spairta^ Hardjstopf T^erooni Wantage, Montague, 
and a part of Saodiaton and 29^^ton. Several geolc^cal sec- 
tions ^ave been made firom aetaal measurements and levelling 
aerosB the country from the Delawai^ Birer to the Highlands ; 
also sections, on a greater scale, of important mineral localities 
abd niines^ representing the relative position, thickness and dip 
oCeaoh kind of rooks, and tb^ir iMasooiated or^4 Twenty 
a^etehes, iilustrat^g the physicalfeaturea of the sur&ce, and 
geological pecoliacitiea of the rocka^ havOibeei^ ti^en, and will 
l^fubmitted for tl^e inspeation' c^ the Legislature. The sec* 
^ms, profiles, and skeitehes^ are intended to acoompany the 
final report ; 

Thiky-four bonces of mifi^r^ fossilsi maxls^peats, Jcc., have 
bei^a collected, and i^wasded to TrentQn> for examination, 
labelling, &a 3ut since the cloae oflhefi^Id labors,, there 
has not been aufQcienttimsa tomakesa<?h an examination as is 
tieeessary before an accurate and complete r^port^ can be ren- 
deiiadon any particular locality or foroo^tion, • I shall there- 
fotca only give a. synopsis of such results of the investigation 93 
may be particuWly useful, and sb^^lV confine ' myself to that 
part of Sussex County i^ which the inoi:e detailed researches 
have been made. 



6£{f£BAL BEMABK3 PX TBfi PHYSIGAXi a£OaBAFHT AKD GB- 
OIiOGICLA.14 rO^MAyiON OF SCTSSKX COUNTY^ 

: The physical gwgrap^y - pf Sussex Councfcy, indeed, that of 
the whole northern division of the State, presents a strikipK 
contrast to that of the southern division ; for while the latter 
resembles an extended. plain, ^oflfering but little to attract the 
attention of the traveller, except its fertile fields and evergreen 
ibll^^ts, 4h& forn^^r is cBiversified withtmountaina, hills and:val- 
leys, afiordiJag that beautiful and varied -acetifry spipliaracter: 
iatu) of xpountain districts. . . : 

. There are thr^ piriac^)al ranges, or aeriea of cdevated landa; 



Digitized by 



Google 



crosedtig Ae county in a aocthabsterly and 6ouAwes«erI;y^ diretff 
tion^ viz. : the Blue or Kitilatiniiy MoiiBtahi, exteodifig along 
the northwestern boundary of the county, from Ae State of 
New York to Pennsylvania; the series of hills <Mrridg«s form- 
ing the Pdchuck Mountain and Pimple Hill ; and that part of 
th6 Highlands known as the Wawayanda, Wallkill and Ando- 
ver Mountains; stretching along the southeastern border of the 
county. 

Corresponding with the mountain ranges are three vali^jm, 
viz. : the valley of the Delaware, situated between the foot of 
the northwestern slope of the Blue Mountain and the Ddaware 
Biver; the Eittatinny valley, ten miles in width, extencUng 
fiom the southeastern base of the Blue Mountain to the 
Poohuck and Pimple Hill range ; and the valley of the Wall- 
kill, situated between the latter and the Highlanda While 
the mountains are characterized by a roeky, meagre, and un- 
productive soil, and covered with trees of various species, and 
thickets of scrub oaks, the valleys are fertile, with a soil of 
alluvial and diluvial origin, easily cultivated, and bountifully 
rewarding industiy. 

The mountains, valleys ftnd plains, are watered by numer- 
ous springs, lakes and rivers. The former are every where to 
be found on the elevated lands; and this, together with the 
peculiar adaptation of the soil to the growth of grass, renders 
the country admirably fitted to the rearing of fine stock, for 
which it is somewhat celebrated. 

The numerous lakes, shuated upon the highest Jands, form 
a striking feature^in the physical aspect of the country. They 
are sometimes one mile, sometifnes several miles, in length and 
width; and tbey abound in the choicest varieties of fish. 
Among them may be mentioned the Wawayanda Lake, locate 
ed upon the mountain of the same name, and which is a beau- 
tifiil sheet of water about two miles in length, half a mile in 
width, and from ninety to one hundred feet in depth ; the Ma- 
chipaconk Lake, on the Blue Mountain, three quarters oB^ a 
mile in length and half a mile in width ; Oedar Swamp Lake, 
on the Blue Mountain, near the New York State line^ atid 
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Tb« sfineams take tbeir orj^n obi6% ia tHe iceBtml 'pa;*t «f 
th^ eaimtyi, laad empty their w^t^ra into tbe SudsEm aud Dela- 
M^iiaro rivers. Among tbem lo^ be 'mentioiayed tb» IMxU ab4 
B)g Flatkifl, Paulin's Kill a&d Fequ(9s^ wboe^ wateRV a^ 
emptied into the Delaware ; and the Wallkill, with its oiua?- 
YOU0 tributaries^ as the Wawayani^ Warwick;, Blacky and 
Pflfiakatiiig cieeks, eraptjring ij4o the Hudson* 

It6 geological forsoationa iare as varied as its physical fe^- 
tmt^. ^Tom %be eariieat period of the earth's exiistence, the 
^o great dynfimic foit^ea, the ig-iiequs and tbe aqueous, hai^ie 
hfitl^ altarMtely eoc^ied then^selves in forming and modifying 
' oils sur&(^. Atoiie time the waters of the ocean, toennflg 
with ai^iBdftl life, eoyered its 'whple extant, and depcNSfited the 
materialB wj>ich now conetitul^ its sedimentary r-ooks. At 
another t^me igneous agenciee upheaved them from their ocean 
b^ds, fidi^ming the mountains and. the v^alleys, filUxvg tho/sedi- 
c mentary deposits with rich ores and mineral/^ fand th^is hei?e 
bringing together the thr^e principal clai^es of rocks; aQ[aeous, 
m/etamprphio, and ^eoo& 

Xho aqueous rocks consist of a aeries of blUfC li^iestones of 
various shades of eolor, texture and ooinp)sitipn ; argill^uaeous, 
silicious, and calcareous slattes aqd slmkis, and re<^ wbit^, AOfl 
gray sandstones, grits and conglomerates* They are oompoa^^ 
of those aeries of rocks, denominated by the geolq^ts qf the 
New York survey, the New York System,; and corajospond 
with the Devonian and Siluriaa Systems of , the JBngliahgoolo- 
. gists. Thd nao9t recent, or uppermost of this aeries, is a black 
fissile slate, called Marcellua Slat^ the x)lde8t member of tbe 
JJrie Division of the New York System. This rock ba» but^ 
very limited rauge in this State, ocoupying^a bend of tbe Delft- 
ware 'Biver, whidh extends only tjaree quartera of a mile belo^ 
^abacong Island ; it then ^appeaw beneath the alluvial 
matteor of tbe idand, vad of the valley of the Delaware. Its 
ippeatest widtb is thrae hundred jard^* It may be examined 
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cm the farm of Peter Ytm Noy, ab^jot a qnarlerof a aallefipm 
the liver, where a tamiel has been made in seaioh cf coal. 
Its color is v^y dark-^most a jet black ; . it is very fiasil^ 
4md under the stroke of the hamfBer, it breaks iato small pieoes 
not greater than six or eight inches aeroes. It contains iron 
pyrites, which ou the es^posed surfitce of tiie rook, having 
deGoai|>o0ed and covered it witda ao incinistation of the hydrou3 
peroxide of iron, giv^ to it a brownish iron-rirai; odor. A 
'Considerable quantity of this iron-rust, or hydrous peroxide 
of iron, has been carried down by streams of water and de- 
posited akmg the baiiks of the river, wd thus led many, eiro- 
aeously, to believe that valuable deposits of iron ore .are 
located in the vicinity* 

The next series of rocks in tlie descending order, upc^ 
-which the Maroellus Slate reposes conformably, is the Helder- 
berg Series. This division embraces a series of limestones, 
varying in their lithological, chemical and fossil characters, by 
which they are subdivided into beds. .Among the subdivisions 
eceundng in this ^tate which are well developed, and naay be ae- 
cwately defined by their characteristic fossils, may be mentioned 
(taking them in their order), the Corniferous, Onondaga, £q- 
crinal, and Delthyris Shaly limestones, and Water Lime Group. 
They all abouiMi in fossil remains; the most. abundant being 
the encxdnal, coralline, and testaceoia remains^; and each sub- 
division has some that are dbaracteristic of it. They extend 
aloi^ the Delaware Biver from the Kew York State line to 
Walpack Bend, and vary from one mile to a mile and a half 
in width, composing that series of 7c41iHg hills and fertile 
ridges situated at the northwestern base of the Blue Moun- 
tain. 

Directly under the . Helderberg Series occurs the Ontario 
Division, of which the Medina Sandstone is well developed 
here (No. V> of Prof. Eogers), consisting of dark red sand- 
stones and shales, occupying the north westeca slope of the 
Blue Mountain. 

Next in the descending order occurs the Champlain Divi- 
sion, of which may be mentioned the. following sabdivkions : 
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iBt The Oneida^ or Sbairangunk Oonglomeiiftte, occupying 
^tbe eleyated portiottiof tbe Blue Mountain, and wMch is 
composed of a series of £ne-grained silioious grits, eosilde 
sandstones, and conglomerates made up of sUicious mattet 
itom fine sand to pebbles of quartz thfee quartern of an inch 
in diameter; the Hudson River Group, composed of dark- 
colored slates, shales, thick^T>edded and slaty calcareous gritd, 
ikc. J the Utica Slate, composed of dark-colored and argilla- 
ceous slates, fiirnishing in many places an excellent material 
tor roofing ; the Trenton and Black River Limestones ; Oal- 
ciferous Sand Rock, and Potsdam Sandstone. The above 
ffttbdivisioDS of the Champlain Series, commencing with the 
Hudson River Group, occupy chiefly the Kittatinny and Wall- 
kin vailleys. 

The metamorphic rocks are gneiss, hornblende slate, and 
white <»ystalKne limestone. Tbe latter occurs chiefly in the 
Valley of the WallkiU, between the Wawayanda and Wdlkill 
mountains, and the Pochuck and Pimple Hill range ; the two 
former constitute the principal part of the rocks ctf the moun- 
tain ranges, as well as several parallel belts of the Walttdll 
valley. 

The igneous rocks occur chiefly in the form of intrusive 
veins, dikes, %nd irregular masses of granite, syenite, and 
quartzose feldspathic rock, in the nietamorphici with th^e excep- 
tion of a porphyritic granite which occurs protruding through 
the Hudson River Slate, and upheaving <3ie Oneida or Shaw- 
angunk Conglomerate of the Blue Mountain near BeemersviBe, 
five miles northeast of Culverts Gap. 



ECX>NOMIO GEOLOGY, 

Among the various ores and materials of economical value 
occurring in the above formations are :^' 
Magnetic iron ore; 
Specular iron ; 
Limonite (hydrous peroxide of iron); 
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Ipoh pyrites ; 

Fmnklinite; 

Bed oxide of zinc ; \ 

Galena (f^genUferoug); 

Sulphate of baryta; 

Boofingdate; 

Limestone for bailding and agricultoial purpoeea; 

Marble; 

Calcareous sinter ; 

Shell marl ; 

Peat; 

Kaolin (poroelain cIaj}, 



XAGKETIC IBOK ORE — ^ICAGKB1TSS-^lCA€^inETI0 OXIDE OF IBOK 
— NATIVE MAGNEI>— IiOAMTONK 

This ore^ when pure, has an iron black color, and metallic 
lustre; is strongly magnetic; produces a black streak when 
rubbed on a surface of unglazed white porcelain, and gives a 
black powder when pulverized* Its composition is oxygen 
and iron — a combination of the protoxide and peroxide — 72.4 
of iron and 27.6 of oxygen* It may be readily distinguished 
from other ores of iron by its black streak and powder, and 
magnetic properties. 

The description here given is that of pure magnetic iron ore» 
but this substance is very often associated with fi)reign matter, 
as quartz, mica, hornblende, feldspar, etc., which alter the 
color and general character of the ore, according to the kind, 
quantity, and texture of the foreign matter. It is one of the 
most valuable ores of iron ; and fcom it the greater part of the 
iron of this State is manufactured. It occurs in veins and 
beds, and is dis8i»ninated through igneous and metamorphic 
rocks. In this district it occurs chiefly in the igneous and 
metamorphic rocks of the Highlands, and valley of the Wall** 
kill. 

The following are among the most iiitportant localities : 
8 
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WAYWATANDA MINB. 

This mine is situated on the Wawayonda Mountain, half a 
mile from the New York State line, and two and a half miles 
northeast of the Wawayanda Lake. The prerailing character 
of the rook, in which the ote occurs^ is gneiss. It is exceed-, 
inglj variable in composition and texture. Mica enters but 
slightly into any of the rocks throughout the whole mountain, 
and in many places it is entirely absent When en irely ab- 
sent, hornblende, or magnetic iron ore, in grains, takes its 
place, forming a syenitic gneiss. The rook in some places is 
composed only of feldspar and quartz, the former being its 
principal ingredient. 

Four deposits of ore have been opened and worked. Their 
prevailing course is northeast and southwest, and their dip 
from twenty to forty degrees to the southeast. 

Commencing at the southeasterly deposit, and taking tfaem 
in their numerical order, we find that the first is not worked 
at the present time, and has not been for several years, because 
the ore is more accessible and more abundant in the other 
deposits. On account of the water in the shaft, and the dilap^ 
idated condition of its timbering, I was unable to make a per- 
sonal examination, but I was^ however, informed by the mining 
captain, that it has been worked to the depth of one hundred 
and ten feet, and one hundred on the deposit ; and that the 
ore is from twelve to fourteen feet in width, at the -bottom of 
the shaft. 

The second deposit occurs fifty feet northwest o£ the first. 
It has been worked to the depth of eighty feet, and one hun- 
dred feet on the deposit ; and at its present depth is thirty feet 
in width. 

The third deposit is seventy-five feet fix)m the second. 
Here the ore occurs in the form of a bed, or irregular deposit, 
varying from two to twelve feet in width. At its present 
depth, one extremity of the workings shows the ore six feet in 
width, and the other two feet 



Digitized by 



Google 



995 

** The* tmrih deposit, fcrty^flVe feet from the third, is feom 
fear to fire feet in width, and has been worked fo the depth of 
sixty-five feet. 

About a quarter of a mile southwest of the Wawayanda 
Mine, on the property of Mr. Green, openings have been made 
into the third and fourth deposits, from which a large quantity 
of ore has been taken. All these deposits are exceedingly ir- 
regular, having no well defined walls. They occur between 
two strata of gneiss of different characters. The underlying^ 
stratum is generally a very hard and crystalline syenitic gneiss ; 
ihe overhanging is chiefly composed of feldspar and quartz ; tho 
Ibrmer in large imperfect crystals and greatly predomitiating. 
Th^y are' frequently* displaced and altered by dikes of granite, 
which in »ome ' cases- are iiyected into the dfeposi^ and in 
others, cut it dff entitely and throw it aside. Numerous, 
sketches and sections illustrating the dfelocationd have been 
taken, and will accompany the ' detailed description of this- 
mine in the final report, togel3ier with the composition of the 
ores, metallurgyj'etc. 

The ore from this mine is of ari excellent quality, a largei. 
proportion of it being entirely free from foreign substances. It'. 
h highly magnetic, and possesses polarity. Iron pyrites some^- 
tirfres occurs in rery small quantities at the junction of thfe 
dikes and ore^ which renders them easy of separation. Jt is 
chiefly smelted in a charcoal furnace upon the borders of 
Wawayanda Lake, and produces an iron peculiarly adapted to 
the manufacture of car wheels. Almost all of it is consumed 
by Whitney & Son, of Philadelphia, for this purpose. The 
mine and furnace are owned by Oliver Ames & Sons, of Bos- 
ton, who , commenced operations here aboilt nine years ago» 
UntilJannary last the work had been suspended, for .about 
four years, and since this time has been carried on with great 
activity. 

EoUowing the course of the Wawayanda Mountain towards • 
the southwest, indications of the existence of magnetic iron 
ore are every where visible. In some places it is disseminatedi 
in grains through the rook^ fi>raung one of its conatitiient miu-^ 
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erals; in othen it^^oetm m '^slriag8|"or todl ▼mofl, from 
one to Beveral incbea in width. In some places, laige depoBtis 
are indicated by the magnetic needle. 



OGDKK KHfE. 

The next important deposxt of magnetic ore which has been 
opened and worked, is upon the Wallkill Mountain^ tbr#e 
miles southeast of Franklin Furnace. Jt was opened in the 
year 1772 by Abram Ogden, and has since then been worked^ 
at intervals, by different parties^ its name always changing 
with the name of its proprietor. It has been known, at ysoV' 
oas times, by the name of Kinney's, Sharp's, and Bird's Mine. 
At present it is owned by the New Jersey FrankUnite Com- 
pany, and worked by Edward De Catpp, of Charlottenburgh, 
whose name it bears. The ore occurs in the form pf an irreg* 
ular vein or deposit varying fr^m ten, to thirty feet in width. 
Its general course is northeast and southwest, and its dip is at 
an angle of ten de^ees to the southeast It is now wqrked 
forty feet from th». surface, and is fifteen feet in width* The 
ore which it yields is of a variable quality, some being entirely 
free from foreign substances, while with a large proportion of 
it may be found the constituent minerals of the gaeiss^ and, in 
some cases, iron pyrites in small quantities. This ore is smelted 
in Hopewell Forge*,; 

VULCAN MINE. 

THiis mine is situated on Vulcan Head, on the property of 
>^chard B. Morris, Esq., about half a mile southwest of the 
Ogden Mine. Two deposits of ore have been opened by 
means of shafts sunk to the depth of thirty feet. The first 
shaft exposes a mass of ore ten feet in width, dipping towards 
.the southeast at an angle of fourteen degrees. The ore it 
ihighly magnetic, and contiuns a considerable quantity <rf feU** 
«par a^ iron pyrites associated with it The second shaft 
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eatposoiaina»of ore mne ft«t iniwicllhf'afiBOQittted 16 a cod* 
siderable extent with grains of q«iart2i and iUdapar} but freo 
fimn iroii pyrites. Small specks' of oatbonate and sulphoret 
of copper are dissemioatod tbron^ some parts of it, but not 
M a sufficient quantity to injure it as a furziaoe ore, for whieli 
it wiil answer an excellent purpose. 

Following tbe summit of the Wallkill Moantaiii towards^ 
ihe southwest X observed many iudioatians of large deposits 
of ere. .TTndoubtedly very extensive beds may be opened is 
this vicinity, which at no distant day will prove a source of 
great profit to their proprietors. 

Sherman's mine. 

This mine is situated on Slack Brook, three quarters of a 
mile southeast of Sparta. Several deposits of ore are exposed 
on either side of the brook, varying from three to ten feet in 
width. They are very irregular, having no well defined walls, 
and, in many places, it is difficult to ascertain their limits, be- 
cause the ore is disseminated to a considerable extent through 
the adjoining rocks. 



8BKCULAB lEON— PBROXIDB OF IBON-^SBD IBON ORX— R^ 
HBMATITX. 

f This ore of iron, when pure, has a metallic appearance; is 
of various shades of color, and is composed of seventy metallic 
iron and thirty oxygen, in one hundred parts. It is easily 
distinguished from other ores of iron by its reddish streak and 
powder. In nature it rarely occurs in a pure state, but gener- 
ally mingled with lime, silica, alumina, &c., when its value 
depends *on the nature and propprtion of the foreign material. 
It is generally found in beds or irregular deposits associated 
with igneous and metamorphic rocks, more frequently in the 
latter, or at the junction of the two. A gr^at part of the iron 
manufiuctvEred i^ diffei»nl ccMUitries is fiom this ore^ and al- 
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though il reqmres BUioh more heat to smelt than other ores, 
jet it pTodnoes ah iitm of excellent quality. 

In this distriet this ore occurs in the white erystalline lime^ 
stone, and is generallj found at or near the junction of thai 
rock with gneiss, syenite and granite. Large bowlders of ib 
are found all along the southeastern border of the white limet 
stone formation firom the New York State line across the State 
to Pennsjlvania. A careful exanunation of the distriet wiQ 
UBdou\)tedl7 be the means of deyeloping extensive deposits of 
this yaluable ore« Among the localities that, hare aloeady 
been worked to a considerable extent, I will refer to but two, 
yiz.,the Simpson and Andover mines. 

SIMPSON MINE. 

r • ' . 

This mine is in Vernon Township, half a mile from Smith- 
ville, and two and a half miles northeast of Hamburgh. The 
ore occurs in the for^ of a bed or irregular deposit, from 
six to ten feet in width, in the white limestone. Excavations 
have been made into it to the depth of twenty feet, from 
which considerable quantities have been removed and smelted 
in the old Hamburgh Furi^ace, yielding an iron of superior 
quality. This ore has a brownish red color, a fine steel- 
gn^ned texture, and a metallic lustre. A large proportion of 
it is quite pure and almost entirely free from foreign materials. 

ANDOVER MINE. 

This mine, celebrated as one of the oldest and richest iron 
mines in this country, is in the township of Newton, near the 
village of Andover, and in the same geological range and for- 
mation as the mine last mentioned. It has been worked at 
different times from the year seventeen hundred and sixty to 
the present, and is noted for furnishing* an ore peculiarly 
.adapted to the manufacture of steel.* The ore occurs in the 

- ^ Hoik JaoobW.Miflei<^Bftddimb«lbi«th«K«wJ«Be7 Society, 1864. .j^ 
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form of a large irregular deposit, from sixty to eighty feet in 
widti), and forms the southwestern side of a bill rising upwards 
of one hundred and fifty feet above water level, and from 
which during the last seven yeara over one hundred and 
twenty thousand tons of ore have been removed. The prin- 
cipal part of the ore is specular iron of different shades of red, 
gray and blue, and of various qualities. Its color, texture and 
lustre depend chiefly on the foreign materials with which it is, 
mingled, among which are carbonate of hme, alumina, silica, 
magnesia, manganese, and magnetic oxide of iron. The fol- 
lowing are the statements and analyses which Mr. James 0. 
Kent, the chemist of the Trenton Iron Company, has, at my 
request, been kind enough to furnish me : 

" Office Cooper Iron Works, ) 
December 16, 1-64. . J 

" The Andover mines, situated at Andover, Sussex County^ 
ITew Jersey, were originally worked by an English Company 
prior to the Eevolutionary War, from, which period up to the 
y^ar eighteen hundred and forty-seven, they remained un- 
wprkeJ. In the latter year they were purchased by Peter 
Cooper, Esq., for the Trenton Iron Company, who have since 
continued mining, and, in seven years, have taken from them 
upwards of one hundred and twenty thousand tons of ore. 

" The ores are principally the peroxide of iron, and the 
chief varieties are the * blue' and * red.' 

" The following analyses, selected from a number I have 
made at different periods, give the composition of the varieties 
above mentioned. 

Peroxide of Iron, 

Oxide Manganese, 

Carb. Lime, 

Silica, . . . 

Alumina, • • • . 

Magnesia, .... 

99 99 99 99 



Blue. 


Blue. 


Red. 


K«d. 


90 


10 


65 


10 


3 


2 


4 


10 




16 


16 


12 


6 


8 


10 
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2 
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"There are other kinds of ore ooearring in Bmaller qnanti* 
I subjoin analyses of the most interestiDg : 

Cute Sllintt oiUmmmim, 



Perozido Itod, • 


80 


40 . 


Piolcnide HaDganese^ . 


84 


Garb. limei 


35 


12 


lime, 


11 


Silica, . 


30 


80 


Silicav . • • . 


88 


Alumina, . 


8 


8 


Alamina, • 


1 


Oxide MaDgaDese, . 


• 


15 


Protoxide Iron, 
Carbonic Acid, . 


1.5 
18 



08 100 MS 

" " These ores, though not onnsiially rioh, are remarkable fi)r 
the facility and rapidity of their redaction in the smelting 
furnace. 

^'The large quantity of the best fluxing materials, sach as 
manganese and carbonate of lime, contained in the ore them- 
selves, renders necessary the small addition of but ten per oenL 
of fluxing matter in working the ores in the fttrnaoe& 

"In one of our furnaces (forty-two feet high and eighteen 
feet across the boshes), we have made two hundred and thirty 
tons of pig iron per week for six weeks in succession, with 
one and a half tons of coal per ton of iron ; and the yield for 
a single week in one furnace has been as high as two hundred 
and fifly-one tons, an amount unprecedented in the annals of 
European furnaces. A considerable proportion of the iron 
produced is of the kind termed ' lamellated.' .This iron is a 
type of the perfect combination of carbon and iron, with the 
carbon in larger proportion than in any other kind of iron. 
This species presents in the fracture a silvery brightness, and 
is beautifully crystallized, some of the crystals having brilliant 
feces, measuring two inches across. Another variety is the 
' radiated,' which presents a fibrous fracture, the fibres radiat- 
ing from the centre to the outside of the pig. 

" The pig iron made at the furnace is puddled at the Boil- 
ing Mill of the Company, and the anthracite blooms thus made 
are eonverted into the various kinds of bar iron, rails, &c. At 
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die wire mills the blooms are worked and drawn down to the 
ftnest wire, utisurpassed in quality ; steel of the best descrip<< 
tion is also produced from the iron ; and when wrought iron 
of great strength and toughness is required, as in the shafts for 
our largest class steamers, the Andova* iron has been thor- 
oughly tested and pronounced unrivalled. 

"The Trenton Iron Company have three furnaces at 
present in operation, requiring to supply them sixty thousand 
tons of ore per annum. A large proportion of this ore is taken 
from the Andover ifaines, yet notwithstanding this heavy de- 
mand upon them, the mines promise to yield for many yean^ 
to come an abundant supply. 

"James 0. Kent." 



UXONITV — ^HTDBOITB PEROXIBE OP IROW— BOO IKON ORB— - 
YELLOW CLAY IBOIT STONE. 

This ore, when pure, is composed of the hydrous peroxide 
of iron, and contains about sixty parts of metallic iron in one 
hundred. It almost always occurs mixed with foreign sub- 
stances, as lime, alumina, silica, &c., which give to it a variety 
of forms, and from which its name is derived. Its prevailing 
colors are various shades of brown and yellow ; and its streak 
and powder are yellow brown. The variety called bog ore 
sometimes contains phosphorus^ and yields a cold short iron, 
unfit for those purposes which require a tough tenacious metal, 
but admirably adapted for casting. This ore, in its various 
forms, occurs in beds associated with rocks of all ages. In 
this district the greatest deposits are found among the meta- 
morphic rocks of the Wallkill Valley. Bog ore occurs, not 
unfrequently, in the Blue Mountains, and in the valley, of the 
Delaware, but not in sufficient quantities to W of much prac* 
local importance. 

On the farm of Chandler Wood, half a mile southwest of 
ih» New TarnpikCi on the Blue Mountain, is a bed^of this ore 
apparently of conaderable extent. It k situated in a marsh ai 
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the foot of i^ sandstpf^e ridge. It& origin may be undoubtedly' 
traced to the iron pyrites which abounds in the sandstones askA 
grits of this jnountain, and which, being decomposed, is car« 
i;ie^ down by ^ the wat6r, and deposited in the low, swampgr 
lands situated at. the base of the ridges. 



POCHUCK MINE. 

Two miles and a half northeast of Hamburgh, between the 
base of the Pochimk Mountmi and a ridge of white limestone^ 
occurs an extensive bed of brown hematite in stalactitic, ma- 
mill«ry and bs>tryoidul forms, of a fibrous and massive struc- 
ture. Kxcavati<*ns have been made on the surface, two hun- 
dred ynnls in brea«Ith, and from sixty to eighty feet in dopth, 
from which lar^e qurjintities of ore have been tak<m, and 
smeitea iti the iiamburyh Furnace. The greater part of the 
ore ucoura in conervtionary masses embedded in clay and sand, 
also lu beds.of day of various Ci>lors, which have been fonined 
by the Uecampusitiun of a qnartzose fehlspathic rock, Ltrge 
masses of a quarizose rock, of a honeycomb or cellular struc- 
ture, coutaiuHi^ librous Jimonite of a very pure quality, are 
associated with tlie above, having been apparently subjected 
to an mteuse heat. 'J'his mine has not been worked lor a 
number of years, on account of great fiepression in the irou 
busiD<^. 

EDSIAIiL MINE. 

Two miles northeast of Upper Hamburgh, another exten- 
sive bed of limonite has been worked. It is situated in a 
slight depression betweein the base of the Wallkill Mountain 
and a small knob of highly ferruginous feldspathic gneiss. 
Excavations have been made two hundred feet in length 
and breadth on the surface, and forty feet in depth. The 
ore is of the same general character, and associated with the 
mxoe soft feldi$pa£hio rock, as m the Pochuck Mine. 



Digitized by 



Google 



Id following ihe couiBe of tbo .'Wallkill ¥alley, along tire 
I of the mountain towards the soutri west, linKm lie may be 
in nuinerous places, mingled with the soil, indicating the 
existence of other, beds, of equal extent and value/ through 
this district Examinations for this ore should be ' made at 
the ba<ie of the mouhtiiin, in deprensions and valleys, find i^ 
the vicinity of the white or metarnorphic limestone. ' ' 

FRANKLINITE AND BED OXIDE OF ZINC. 

Franklin. and Sterling Hill in this district,. have long beep 
e^eb rated for the intricacy of their geological fornsjations, their 
nuineryus rare minerals, and exteuaive and valuable metal* 
lifiw-o us .deposits. They have attractpd naen of science from 
^ parts of the world, with a view tQi eolleotjog specimens with 
which t<> enrich their cabinets, and to turning the inexhausti- 
ble quantities of franklinite and red ojtide of zinc to some prac- 
tical i)urppqe. Although, from time to time, many attempts 
have been made to render them available foj the manufacture 
of ^inCj.iron, or some of their compounds, it was not until 
within a few years that any favorable results have been ob* 
tained. These are among the most valuable contributions 
which have been made for many years to metallurgical soi- 
ree, and will be long. regarded as illvLstrajtions of Amerioap» 
enterprise and perseveraruce. . ^ 

The nature of this report will simply allow the observa- 
tion that th^e franklinite and zinc ores are among the extensive 
and valuable resources of this part of the State. Sketches, 
maps, sections, ete,, illustrating their geology, mineralogy and 
metallurgy, hajre been carefully prepared, and will accompany 
full and detailed descriptions of them in a future report 

FRANKLINITE. 

This ore occuie massive, of a oooipacty eoanie and finely 
granular struotore, abo crystallized in octahedrons. It haa.aa 
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iiiiii black ooloi^^ mjetallio lustre and a dark reddj^h brown 
streak and powder, and acts slightly ob the magnet. It is 
composed 6f .iron, manganese and zino, containing, aooordiKg 
tb Berthier, of oxide of zinc, 17 ; of iron, 66 ; and of mangtt^ 
Aese, 16 parts ; and, according to Dickerson, of oxide of zinc^ 
Sa.77; of iron, 66.12; of manganese/ 11.^9; and of sOitoy 
0.18. 

BED OXIDE OF ZINC. 

This ore occurs in masses of a granular and foliated strac- 
lure, also in grains mechanically associated with franklinite, 
and disseminated in white crystalline limestone. It has a dark 
red color, and orange yellow streak. When pure, it contains, 
according to Whitney, 19.74 oxygen, and 80:26 zinc in 100 
parts, but it also ^ntains a small per centage of oxide of man- 
ganese, to which its red color is ascribed. 

These two ores have been found in no country but this, and 
in no region of it except at Franklin and Stirling Hill. Here 
they occur in extensive deposits, associated together, and con- 
nected with the white crystalline limestone. At Stirling Hill 
there are two of these deposits from three to fifteen feet in width. 
Their general course is northeast and southwest, and their dip 
forty degrees to the southeast. The red oxide of zinc, me- 
ebanically associated with franklinite, and, in places, dissemi- 
nated to a greater or less extent through the limestone, occu- 
pies the upper portion of the deposit, while the lower portion 
is composed 6f grains and crystals of franklinite mechanibally 
associated with willemite (silicate of zinc), disseminated through 
the ' limestone. The greater, or southeasterly deposit, occurs 
in a limestone bluff, which rises abruptly from one hundred 
and fifty to two hundred feet, forming a steep southeastern 
slope. It has been worked four hundred yards on its outcrop, 
in one place, on the property of the Jf ew Jersey Zinc Compa- 
ny, to the depth of two hundred feet. Near the surface, the 
fflnc portion of the deposit was from two to three feet in width ; 
atiitB present depth h is from six to eight &et in width, aiul 
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affords an excellent quality of ore* The franklmi)e^p<yttioii of 
the vein ia tei^jF urrqgalar. In one pkcetltis from fifteen to 
twenty feet in widlii^ axui of a leKoarVably pure quality ;. but, 
in either direction frojn tibis spot, it becomes thioner, and, in 
many places consists of aiew crystal9^>ofi&ankliiilte very spa- 
ringly disseminated tbrottgh the Umestenie. Th^ seeood, or 
northwesterly deposit, has been recently opened oxi the pro* 
perty of. tlie Pai^Q Company. It has been worl^ed to the 
depik of about fort?: feelb, and m y^ doeanot exhibit the regia?> 
larity found in the former. A tUBi^el is now being driy«a 
Hito tfa# base of th» hill, whioh will stsike tlfte* dqposit. ibouit 
auaeliy feet fc<w itoouterc^ 

At th^ present tiakei. two companies are engaged in mining 
the zino ores iof this looality, ai^d in nmnulaoturijag direet^ 
therefrom the white oxide of ziiio. The one is called thie 
Kew Jensey Zinc Company, and the othel- the Passaic Zinc 
Company. The former was organized in 1848; and ihm 
works, situated in Newark, are in successful operation, pro- 
ducing annually between three and four thousand tons of th^ 
white oxide of zinc, which is sold as a paint, and is preferred 
for many purposes to white lead, A small foraace has been 
npoently erected at their, works, in which tho refuse matle:^ 
chiefly firanklinite, is smelted f^r iron. ' 

The wOTks of the Passaic Company have been recently 
erttabliahed at Jet^y City, wh^re preparations have been made 
for manufaeturii^ the white oxide On an extensive scale* 

The only l^emaioiDg kKcality at which th^e ores have been 
^undy id at Mine Hill| in FranUin, where the franklinite greatly 
piedoipinates Over the other minerals Two extensive deposits 
hlkve been exposed, and worked to a considerable extent^ 
Cfoasing Mine HiU for a distance of three quarters of a mile in 
a nortbeastetly and southwesterly directioia. They occupy the 
sununit of the hill, which rises one hundred and fifty ftet 
above water lev^l ; andtotibis d^th the ore faiay-be removed 
at a trifling expense. The &>Ilowing. section on the south'^ 
western slope of the hill, oemmenciiig. at the northwest, and 
crossing the formations towards the southeast, represents the 
relative position of the two deposits of ora 
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] Syeoite. 

3. Magnetio ilbn, fhmi two to six fl9«t ift width. 

8; White limestone, from four to ten Jfbet in width. ^ 

4. Franklihite, twenty feet in width. 

5. White Limestone, siitty feet'in wid&« 
6« Fntnklinite, tw^oty feet in width. 

7. White limestone. 

The latter deposit of Fiianklinite (6) has been rebently ext 
posed for several hmidred yards on its ontcrop, exhibiting a 
mass of nearly pure ore^ yaryang from twenty- to fifty feel in 
width. At am opening in the deposit at the northeastern part 
of th^ hill, a considerable quantity of red <Mdde of zinc is 
mixed with the franklinite; as fiir, however, as the deposit 
is exposed, but very little Einc occurs. The magnetic iron 
ore (2) herewith associated, has been formerly worked to a 
great extent, yielding large quantities of excellent ore whieh 
was smeltod in the old Franklin Furnace. 

The New Jersey Franklinite Company, ofganiiied in 1859, 
is actively engi^ed in erecting furnaces and suitable build* 
ings within a few yards of the deposits, for the purpose dl 
smelting the ore, which will at the same time yield a supei'idr 
cuticle of iron as well as the oxide of zino. One fornace ii 
nearly completed, and will be put into operation in the course 
of a few weeks. The Imn manti&ctured fixitti the franklinite 
tore is of an excellent quality, and peculiarly adapted to ^he 
production of the best kind of steel. Tl^re are many ci^ 
oumstances which render Franklin an admirable location for 
the successful prosecution of an enterprise of this character. 
It nqtonly furnishes an inexhaustible quantity of ore, but 
ifiik the exception of fuel, every other article required in &e 
manufacture of iron and ^nc« Buil<fing materials of every 
diescriptioQ, including granite, marble and sandstones; •clay 
for* the production of bricks; limestone for plaster, m8JK>nry) 
ike, are in abundance. In addition to all these advantages^ 
nature has here also famished ai never-failing water-pow^, by 
iwhich operations of every kindnuiy be greatly &dlttated« 
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SHELL MABL^-OALOAKBOUS SlNtEft— OALCABEOtJS TtTFA— 
TBAVERTllf. 

These terms are applied to deposits of lime from solution in 
water. They occur generally in springs, ponds, shallow lakes 
and low marshy lands. Water holding carbonic acid gas in 
soldtion, has the property of dissolving carbonate of lime, 
which is deposited in the form of a fine powder, whenever the 
carbonic acid gas escapes. This gas is held in solution by rain 
water, and many spring wateis, which, in percolating through 
limestone rocks, or in passing over their surface, dissolve a 
portion of the lime, and carry it into ponds, lakes and marshes, 
where it is deposited in the form of a Vhite calcareous pow- 
der. It is there absorbed and secreted by testaceous animols, 
whose outer covering, or shell, is thus formed. In those situ^ 
ations where a large quantity of calcateoxas matter is held in 
Bolution, these small testaceous animals grow in great abund* 
ance, and live but a short time, their places being taken by 
other generations, w ich in t> m die; and thus large deposits 
are formed, called shell marl In th6se situations where but 
little calcareous matter is held in solution, new generations of 
testacea, in forming their own shells, consume those of prd- 
existing ones, and thus the rapid accumtdatioti of shells is re* 
tarded. And, again, where a superfluous aniohnt of carbonate 
of lime is held in solution, which is very often the case in 
limestone district^ the lime is deposited with the tesrtaceous 
remains, which still more rapidly increases the deposits. 
Shallow ponds, or lakes, where the deposition of sheOs and 
lime is rapidly carried on, finally become 'filled up to the water 
line; so soon as the water passes off, peat begins* to form, 
and by its annual growth and decay, a deposit of this mate* 
rial is quickly accumulated upon the marl. When in such 
cases, the peat begins to form on the surface, the testaceous 
^animals do not cease to exist, but on the contrary, continue 
generation after generation to increase the deposit of marl un- 
der the peaty while at the same time the peat is continually 
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ificreasing upon the sturfaoe. It is in ibis fotm that extensive 
depositaof marl occur in almost , every part of this county. 
Wherever such deposits have been examined, they are usually 
found to rest upon a bed of clay, sand or gravel, and are sue* 
ceeded by mudc or peat At or near the junction of the peat 
and marl, a layer of living testacea genersJly occurs, mingled 
with the peat From tweuty-five to thirty inches below thi% 
the living animals disappear, their places being occupied by 
their remains in a decomposed state. The shells most £re* 
quently found in these deposits are the Limnea jugularia, Yal-, 
yata tricarinatai Cyclas similis, Flanorbis bica^ inata^ and some 
pther Species. 

Springs holding a large quantity of lime in solutiop, some? 
times deposit it on thcsurface in the form of a loose porous 
mass. It often happens that twigs and leaves are enveloped 
in these deposits^ and their impressions thus preserved in a 
most beautiful and perfect manner* Such deposits are called 
calcareous sinter, calcareous tu& or travertin. Extensive de* 
posits of calcareous sinter and shell marl are found in every 
part of this county. The most important localities are in the 
limestone districts. A large deposit of shell marl is found 
along the course of Chambers' Mill Brook, in Montague 
Township, on the &rm of Isaac Bonnell, Esq. This deposit 
covers, an area of from seven ty-five to one hundred acres. It 
ia situated in a low meadow or marshy land, surrounded by 
limestone hills ; and this pieadow has, at one time doubtless^ 
been covered by a shallow lake or pond. Near the centre of 
the depQsit, an examination was made to the d^pth of eighteen 
feet, giving the following section : . 

,Peat a^d muck, 8 feet 
, Marl and peat containing living testaqea^ 4 feet 

Marl, very fine, made up of decomposed shells, 11 feet 

The instrument not being of sufficient length, the whole 
thickness of the deposit was not ascertained. In other places 
where examinations were made, the peat was found to be from 
five to ten feet in thickness; and from six to ten feet from 
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ike mxibJoe^ i9f4mrfo«»d:8itabedded the brftnohoi aaA tranks of 
trees firom one to twOr^bel in diameter. 

On the little FtatUU^ two miles southeast of the town of 
Montague, upon tiie pTo|)«BrtyHof I. Gole, Esq^ is foimd ano* 
ifa^ deposit, eoTering^ an atea of My acres. Th^ peat rest^ 
lii^^pdn the marl^ is ftomlfoiir to six feet in thickness; and 
the -marl from six to eight feet^ resting upon a bed of sand and 
^Tel; On the finniL of Mr. Isaiah Yannetten, one mile and 
a half northeast of Hainsville, is another deposit ooverihg ad 
area of twenty acres, and orerlaid by a deposit of peat from 
tiifeet.to eight feet in tiiicfiness* . On the fhim of Mr. Benja^ 
min P. Van Syckle, in Sandiston Township, three miles n<9rth«> 
west 6f Tutde's Cqn&r^ and two milios southeast of Dingman's 
Feiry, is fouaid a deposit of calcareous sinter, corering an area 
of at least jSlve wxreeL Itia exposed on either side of a small 
stream to the depth of several feet A well fifteen feet deep 
has been dug into it without passing through its whole extent 
Though very hard and compact upon the surfitce, it becomes 
eaS^ and more pulTcraknt as it descends. In it are found 
ntmierous nodules, or concretionary masses, which have been 
farmed by the d^KDsiticm.of the lime around a twig or some 
oth^ substance as a niwleuB for the aggregation of calcareous 
partides. The souroe (^ this deposit may be traced to a 
spring, half a mile ^stant^ near the house of Mr. Jatnes Struble. 
This spring issues from tbe base of limestone ridge, and empties 
into a small reservoir or pond, whence it passes to Mr. Yan 
Sydde'sland. In the boNAom erf this reservoir grows the Chara, 
a genus of aquatic plants* While growing at the bottom of 
ponds and streams^ it hai^a dark green color, but upon being 
removed and expc^ed' directly to the atmosphere, it soon be* 
comes white and crnmiiles to a fine powder composed chiefiy 
of the carbonate of lime. La^' quantities dP it are constantly 
forming at the bottoftn of this pond, and it requires to be re* 
moved, from time tp time^ v^ order to prevent the pond from 
beiiig filled by its rapid aoeumuktion. 

Another extensive deposit of calcareous sinter is found on 
the Hknestme sIoJte^sftf'^^Dkipnait's' Ferry, a little above^'the 
4 
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Bekininr 3ttir«rv' It ecnrert ibl ckftSDim kraa^ and la 'froiii 
fifteen to twenty- five feet in liiiohifih,<^«t may b« seea^bjt 
teamiBing ei&ei' side of a aoiaU i^teita pasting <througli it, 
and ftom wliich the.caloaitoiia .iMtter ha$: been depoitfted: 
Oa ibe aurfiuce, where it ia exposed diractiij to ihe atiiK>sj>lieie; 
it as Teiy hard, and emits a ringmg aoand when sttuok'iwidi 
the hammer. A £3w feet £rom the surfiMie it is soft' and pd^ 
Teculeht^ and jcf> a light gtr&y icolor. \ • It odntains tiunieroiiB 
beautiful axid petfeot impresBions d£ lesves, brancheB, etc. 

InexliaQstible quantities of micrb al)dx3idcaveotts sintep may 
be obtained <£ro6i the above loealities at ^ comparatiTely tri^ 
fling expense^* / , ; . 

In the Edlteytinny and WallMflr 7a)fey% flepoidtB> of mari 
aw numercma. They are firanii )e^ei»l ftet in thickneais at 
the bottom of the lakes aod^ ponds^ manheS) and meadow 
bmds BO abundant m these ^tfiitticts^ A very oonitoon name 
for these small oaUeotions of water is ^' White Pond^^' of 
whidi several are- so ^led iiv 1iiecoii»ty. : : Ttia name is gtren 
to them on account of the deposits of sheUs distinctly visiUe 
at their bottom. 

Feat and marl «re found in abondamee in Y ernoii Town* 
ship^ on BlackOredc, the meadows oj^xmte the town of ¥er- 
non covering ad area of several h^tndreda of «cie8« The peat 
hese variea fr6m four to fifteen ftet in ti^sakness, and the marl 
from out to ten. Numerous other looalilies have been noticed 
and will be referred to in & futare report . 

Deposits of marl occur most •genftraUy in : peaty nteadows 
and marshes ; and in snch> places may be easily examined by 
thrusting through the surface « pole or rod, to which^ the 
m^l, if pre^t, will adhere. It laay also be done by means 
of a spade or shovel; but the examitiftbiou is sometimes te^^ 
dious, on aocounl of the presenoe' of water, which often ie-> 
moves the marl from the pole^ or rtoderatlie use of the. spade 
laborious. An instrument admissjblj adapted to sudi exami* 
nations has been employed during tha pM year. It is soeovK 
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struoted that a qaantity of peat» marl, soil, etc., may be takea 
from any depth without mixing it with the oth^r luaterials 
surrounding it. 

The accompanying figures will give an idea of ite construo- 
tion : A B is the whole instrument, sixteen feet in length. A 
is its point or borer ; B its handle. The point or borer, A, is 
twelve inches in length, and one inch and a half at its greatest 
diameter. It is formed of two half cylinders, an exterior, a, 
and an interior, b. They are so arranged that when put to* 
gether, as at c, the exterior rolls upon the interior, causing 
the whole to present the form oi a conical or tapering cylin- 
der. The handle is made of strong wood, and in detached 
portions, four feet in length, which may be connected at plea- 
sure, by means of an iron, band, as at cL The object in haying: 
the handle in detached portions is for convenience of trans- 
portatioUy and for increasing its length as circuipstances may 
demand. The instrument being closed, as represented at A 
B, it is forced into the peat or marl to the depth at which the^ 
examination is to be made ; then by turning the handle to the 
lightj the pressure on the exterior cylinder, forces it bdtiind the 
interior, and in this manner the instrument is opened. It is 
then forced downward six or eight inches, or the length of the 
cylinder, when the hollow becomes filled. The handle being 
then turned towards the left, the cylinder encloses a portion of 
peat or other matter taken from t^i spot where the instrument 
stopped. Its precise depth is indicated by the number of ^t 
and inches represented on the handle.* : 



USE OF 3H£LIi HARXi AS X MANURE. 

In Europe, as well as in sonde parts of this country, shelK 
marl has long been considered one of the most valuable ot 
fertilizers. It not only possesses every property of lime in 

* For ft demripidon of this iDstrument^ fispm which it was made, I am indebted^ 
to Leo SeBquereauz, of Colombu^ Ohi(\ a genUeman who has made^ exteDsiye - 
tzaminatioiM of the feat aad eoal lands of Europe and this oountry. 
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its fMrtion upon goils, but it very often contains phosphoric 
acid, ammonia, organic matter, and other substances which in- 
crease its value.* Its principal constituent is carbonate of 
Hme, in the form of what is called " mild lime,*' because free 
from that causticitj which quicklime, slaked by water or air, 
possesses, and which is very often injurious to soils. It^ pul* 
verulent state gives it an advantage over lime, for it simply 
requires to be removed from the deposits and sptead on the 
land, or composted with muck or peat, or exposed in heaps 
for a time, as circumstances may demand ; while lime, before 
it can be applied to soils, must be quarried, burned, slaked, 
&c. It may be advantageously employed in certain forms and 
quantities, and under proper circicimstances, to all soils. The 
quantity and form in which it shpuld be applied is indicated by 
the character of the soil On peaty soils, or those which con- 
tain a large amount of vegetable matter, it may be used in 
great quantities, either by spreading it broad cast, directly 
after taking it from its bed, or after it has been drawn to sOnae 
convenient place and sujffcred to remain in heaps exposed to 
the air, sir or eight months ; or even after it has been burned 
and slaked like limestone. In the latter case it becomes caus- 
tic lime, and should be used only upon soils which contain a 
great quantity of inactive vegetable matter, as is ofl«n the 
case in low peaty landis, or where there is a large deposit of 
muck. Such lands are abundant in Sussex County. They ar<e 
chiefly situated in springy places, on streams, etc., as the nu- 
merous peat and bog meadows on the Little and Big Flatkill, 
the drowned lands on the Wallkill, the marshes and swamps 
on the Paulinskill, Black and Papakating creeks, and, in fact, 
on all the streams, large and small, in the county. There are 
thousands of acres of such lands in this part of the State, lying 
perfectly useless, and in many* cases generating malarious dis- 
eases, which, on being reclaimed by thorough drainage and a 
free use of lime, would be deprived of their malarious poisons, 
and rendered the most productive soils in the State. 

* Seo analyBifl bj Mr. Wurti in ilie aniittud report 
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In the oae of lime aa a fertiliser, it niaj be eiitablished as a 
general rule, that it is only to suck lands that it should be ap- 
plied in its caustio state.* 

Shell, marl, either alone or composrted with peat and muck, 
may be advantageously used in large qnantities on clayey, 
sandy, and loamy soils* The principal object in composting 
it with peat and muck is, at the same time, to add organic 
-matter to the soil. If the soil contains already a sufficient 
quantity of oi^nic matter in an active or proper state, it may 
be applied alone. Its mechanical action on many soils, par- 
ticularly on hardpan, or clayey soils^ rendering them more 
pulverulent and open, is of great importance. It may be ad- 
Yantageously employed upon poisonous soils. Copperas or 
sulphate of iron renders land steiile. Whenever a soil is de- 
rived from the debris of a rock wherein is found iron pyrites, 
^sulphuret of iron,) it will contain sulphate of iron, and very 
often in sufficient quantities to destroy vegetation. An in- 
stance of this was observed in Frankford Township, near the 
County Poor House, In its vicinity was a ridge of slate con- 
taining a large amount of pyrites, which, being very soft, is 
■constantly undergoing decomposition, and forming sulphate of 
iron, and this is carried over the soil and mingled with it by 
the wash of the ric^. 

To a calcareous soil, or one which has been formed from the 
•debris of limestone rock^ it may be applied in small quantities 
abne, or composted with large quantities of vegetable matter. 
On the northwestern slope of the Blue, or Kittatinny Moun- 
tain,, the course of the little Fla&ill is near the dividing line 
between the limestone of the Helderberg Series, and the red 
•sandstone and shales of the Medina Sandstone. The soil on 
the limestone hills between t)^e Little Flatkill and the Delaware 

* By oaustie lime, Is onderstood the hydrate of Kme, or t|iat form prodnead 
bj vlakiog freahly burned or quick lime with water. Ita eaustio property is 
greatest directly after being slaked. From that time the carbonic acid of the at- 
mosphere, uniting with it, drives off the water, and taking its place dtminishes 
its caustic property. This action continues until all the water is driven off, and 
Ife becomes carbonate of ]iaie» or mild lime. 
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BiweT ia chiefly of a loBihy^ oalooFftous nature, fbrmed by the 
disiutegration of the various kindt of limedtone and sandstone 
bowlders which are very abundant over its surface* On the 
other side of tbe Little Flatkili, between it and the summit of 
the mountain, the soil is of a sandy nature and deficient in or^ 
ganic matter. On this soil the shell marl, either alone or ooav* 
posted, \trould be of great advantage. On the other side of the 
iLiU it should be applied, as a general tule, in smaller quantt* 
ties, together with vegetable matter. Thus it will be seen that 
various circumstsoices^ such as the nature and character of the 
soil, mauner and form of application, &a, should guide us in 
&e use of this material as a fertili£er ; and when all these 
things are properly considered, it will undoubtedly prove a 
cheap and effectual means of esriching the soils of this county. 
It may be used to a certain extent in place of gypsum, of 
which there has been a great consumption here. By referring 
to the analyses of Mr. Wurtz in the annexed report, it will be 
observed that this material, (sulphate of lime or gypsum,) \b 
sometimes found, as one of its constituents. No general rule 
can be given in regard to the quantity of marl which may 
be applied per acre. This must depend on the various cir- 
cumstances to which we have already referred^ as well as on 
the composition of the marl, its per centage of carbonate of 
lime, &c. 

Although this valuable fertilisser i^ found in such extensive 
and accessible deposits in every part of the county, it has 
been but very little used« This is doubtless owing to the in* 
judicious manner in which trials of it h&ve, from time to, time,' 
been made. On account of its great accessibility, and through 
ignorance of its nature, it has been applied in such large quan* 
tities as to destroy vegetation, an^ render the soil sterile for a 
number of years. On the property of Mr. James H. Struble, 
in Sandiston Township, is a barren spot of land to which 
marl, or calcareous sinter, was applied eighteen years agtt 
Since this time, as I was informed, no vegetables would grow 
except when a heavy coat of barn-yard manure, or vegetable 
matter, is applied to it, and then but one luxuriant crop can 
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be obtained. This experiment not only proves the injurious 
effects of too large a quantity of this material, but it also 
speaks volumes in its favor. It has been used by Mr. Van 
Syckle, in this vicinity, and by others in different parts of the 
country, with great success* These &cts, together with the 
high estimation in which it is held in the State of New York, 
and wherever it has beiik ^te'nsively and judiciously used, 
should be sufficient to dispel the prejudice so prevalent among 
the fhrmefs'ol^ this county, that it acts as a poison to vegeta- 
tion. 

I am, Sir, 

Your, very obedient servant, 
' \ William Kitchell. 

- KSWARC^ K. J., Jmvmy 15, 186& 
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B E P B T 

OF PB0FES60R QEOBGE H. OOOK, ASaiBTANT QSOLOOIST. 



T» JDr. Wm. KiteheU^ SuperinUndmU ^ ih$ 0$ohffieai Survei^ ff Jfm 

Dear Sir : — ^In purgaance of mj doty, as Aasialant Geolo- 
gist, charged with the aurvej of the aouthern part of the State 
of New Jersey, I respectfully submit the accompanying Be» 
port 

The instructions received were to make a geological sur- 
yey of the eastern half of Monmouth (Tounty, and report upon 
the same at the close of the present year. In aceordanoe with 
these, the surrey has been prosecuted either in the field or in 
the laboratory from July twenty-seventh to the present time. 
It has not yet been brought to a oonclusion, but is in such con- 
dition that it can be completed at an early day. 

At the commencement of a survey of this kind, many of 
|he examinations must be of a general character, and such as 
have a bearing upon all the work which is to follow. For 
this reason, while the main part of my examinations have 
been made in the eastern part of the county, I have made one 
excursion to its western part, and another entirely across the 
State, and down to Salem. I trust that the work already 
done will be found useful, and that the foundation is laid for 
prosecuting the survey with accuracy and dispatch. 
Very respectfully, 

Your obedient servant, 

Oso. H. GooK. 
BuTGSBS OoQUJEOK, D§e$mb»r 80^ 1864. 
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GKKERAL BSMABES. 

That part of New Jcraey which, in the Gteological Survey^ 
id assigned to the southern division^ inclades all that portion 
<^f th« State Ijring south of a line drawn from Staten Island 
Sound, near EHzabethport, to the Delaware Biver, a little be* 
low Trenton. The line follows the southeastern border of the 
i«d shales and sandstones which stretch across the central pari 
of the State. Its general direction is straight, and its bearing 
a little west of southwest. The extreme length of the district 
is one hundred and ten miles, and its greatest breadth about 
Beventy-fire miles. Its area is estimated at not fistf from three 
thousand four hundred square miles. 

In its physical geography, it is remarkable for its lack <^ 
hills, its sandy soil, its extensive pine woods, and for the almost 
entire absence of rocks. 

The Nevisink Hills are three hundred and ten feet high,* 
and a chain of hills of a somewhat less eleration extends from 
them in a westerly direotion to Freehold. South of these the 
country seldom rises m<M« than sixty feet above the lerel of 
the sea. 

A belt of clayey or loamy soil, several miles in width, ex- 
tends across the northern border of the district, and down the 
Delaware River to the bay ; and streaks of clayey soil are 
generally found on one or the other of the banks of the streams 

* See Oordon'ft Gaieteer, pu 1. 
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running into the Atlantio. With these exceptions the soil is 
a light sand, and extensive tracts of it are still covered with 
pines and scrub oaks. 

A kind of cemented gravel or pudding-stope, firm enough 
to be used for the commoner pur|.K)ses of building, is found in 
some of the higher hills, and thin layers of limestone, whidi 
can be burned into lime, ap found in a f^w places ; but solid 
beds of rock are nowhere tnel with. 

" The whole of the district is tolerably well watered ; but 
the streams are neither large nor rapid, and are remarkable for 
the depth of their beds, which cause, indeed, almost the only 
inequalities in its surface." " Most of the streams have crooked 
purses, and flowing through a fiat country, are oommonl^r 
navigable some miles from their mouths. Unlike the riven 
pf hilly countries, they are. stead}' in their vo1odi£8, an^ uni* 
form sup}»Ues of water can be more confidently reli^ upon."* 

Thifre b^ing but little water power, manufacturing is not 
jearried on to any considerable extent. Dqx^sits of bog iron 
ore are found, i^nd a small amount of iron is made fmm them; 
apd there is an abundance of excellent ss^nd for glass makingi 
which, with the cheapness of fuel, has ca;used the ^tabiiah* 
ment of numerous gla&s^houses. The principsd busiiress of the 
inhabitants is agriculture. In this, remarkable advances haV9 
been made within a few years; In 18S4, Gordon says, *^ An 
immense forest covins pix>bably four fifths of this districl;, and 
forty years ago it was not worth more than from six to ten 
eents an acre. From this they have risen to an average price 
of six dollars an acre." 

The following statement^ compiled mostly from the United 
States Census of 1860, shows nearly its present condition^ 

• See Gordon'* Grazetteer. 
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CODNTIBSL 


FARMS IN ACRES. 


Aveniff* Tahif 
per acre. 




Improvetf. 


VntmprovM. 


Third of Mercer, . 
Half of Middlesex, . 
Monmouth, 

Oc«an, . . . . . 
Burlington, . • *. 
Camden, .... 
Atlantic, .... 
CHoticester, • . . . 
Salem, « • • « 
Cumberland, « . • 
Cape May, 


. 31,793 . 
57.969 

145,739 
26,468 

132017 
53 968 
15,006 
68,810 

105,956 
48 469 
14,310 


7,196 
21,053 
82,440 
28,387 
4^,670 
77,416 
34,585 
52,897 
38,042 
71,646 
37,653 


$54 13 
41 21 
50 40 
19 g« 
6? 5<l 
35 40 
13 86 
37 37 
45 as 
22 10 
15 87 


TotaV 


^ 700,503 


492,885 Mean 41 tO 



The following table, compiled from the same sources, will 
furnish data for comparison with the whole State, and also 
with the neighboring States. 



STATES. 



Maiisaebui^eUt, 

Connecticut, 

New York, 

New Jersey, 

Pennflylvani^ 

DelawMF^e, 

Maryland, 



AIM in 

•crea. 



FARMS IN ACRES. 



Improved. 



4,640,000 
3,040,000 

29,440,000 
4,384,640 

30,080,000 
1,366,800 
7,040,000 



2,133,436 
1,768,178 
12,408,968 
1,768,901 
8,628,'dl9 
580,862 
2,797,905 



Unimproved. 



1,222,576 
616,701 

6,710,120 
984,955 

6,204,728 
d76<282 

1,836,445 



Averan raiiM ot 
farma per wan. 



•32 60 
30 50 
29 00 
43 87 
^^ 38 
19 75 
18 81 



In these tables the improved lands include only such ai 
produoed erops; the unimproved, sooh as did not produce 
orops,r but were connected with the farms. XJnoceupied land 
la not included under either of ihesQ heads. 

A oomparison of the first and second table shows, that 
while the value of the Itod in farms is a^ little less in. tisfe 
southern division than the average of the whole State, it is 
still greater t^au that of any.other State mentioned, and it is 
greater than that of any oilier State in the Union. I have not 
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been able to asoertain the areas of the coontiea aeparatel j, and 
oannot give the amount of land in farms, compared with that 
still unoccupied. But if we suppose one half of the State to 
be in the southern division, a little more than one half its 
area must be in farms, which is less than in MassachusettSi 
Oonnecticat, New York, and the northern half of New Jer* 
aey; and greater than in Pennsylvania, Delaware, and Mary- 
land. 

The climate is mild or even warm, and the early springs an4 
light soils enable the farmers to furnish the first supplies of 
garden produce to the markets of New York and Philadelphia^ 
and a large part of such supplies for those cities is drawn from 
New Jeraey. Of other crops, Indian corn and potatoes are 
raised in largest quantities. Wheat, rye, oats, and sweet pota- 
toes are extensively cultivated. The amount of live stock is 
much above the average of our country. 

The rapid advance of agriculture in this district is due in 
part to its location, in part to the improvement of the country 
generally, but more is to be ascribed to the use of a kind of 
marl which is found here in immense quantity. The belt or 
strip of land under which this is found lies obliquely across the 
State from Sandy Hook Bay southwest to Salem. . Its length 
is about ninety miles, and its breadth fourteen miles at its 
eastern extremity, and six miles at its western. Its area is 
nine hundred square miles, or five hundred and se(venty*six: 
thousand acres ; and its benefits are shared by a considerable 
district of country lying on each side of it, so that the whole 
area improved by it is swelled considerably beyond the above 
amount. It has been worth millions of dollars to the State in 
the increased value of the land and produce, besides the m&vb- 
enee it has exerted in awakening and fostering a spirit for 
agricultural improvement Bequiring labor and not money 
from those who would enjoy its benefits, it has been found 
admirably adapted to encourage and rewaid enterprising in- 
dustry. 

Theattention of men of science has been fi^quenily called 
to this interesting formation on aooount of its value in agrioal- 
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tare, and also for it numerous and remarkable fossilp; bonesi, 
shells, sharks' teeth, &c., being oommon in it. Its geological 
character was first distinctly shown by Professor L. Vanuxenii 
Dr. Morton, and Mr. Conrad, of Philadelphia, in eighteen hun- 
dred and twenty-seven. In eighteen hundred and thirty-five, 
the legislature ordered a geological survey of the State to be 
made. This was done by Professor H. D. Bogers, and his final 
report was presented in eighteen hundred and forty. This re- 
port included a very full account of the marl, both geological 
and chemical. Numbers of analyses of the varieties of it have 
been made by other chemists ; some of these are important, 
•and will be referred to again. Under such circumstances, the 
present examination was entered upon with a good deal of 
distrust ; and nothing but a knowledge that the openings into 
the marl were much more numerous and extensive than when 
Professor Eogers closed his survey, and that thus an oppor- 
tunity for study was now presented which was not then avail- 
able, could have induced an attempt to re-examine what had 
already been so well done. 



DBSOBIPnVB GBOLOGY. 

FVom examinations in the field^ the following facts are 
proved : — 

1. The clays and marls, which constitute the basis of most 
of this part of the State, are in regular and continuous layers. 

2. These layers are not level, but incline or dip towards the 
southeast. They have been observed to descend from twenty 
to fifty feet in a mile. 

S. Since these layers were formed, the action of water, or 
other causes, has worn away and changed the surface of thd 
country. 

In passing across the country from the north towards the 
south, we come upon the different layers in orderly succession; 
in examining the pits which have been opened for marl, the 
auocessive layers are always found in the same order ; ejcami* 
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rmtioOR Qpon the md» of hHHa where they have been cot iato^ 
ahow the same order that is found in the lover grounds to the 
south of them ; and the same fact is observed in the banks of 
atreanos which cut throiigh the layers. 

From the fossils found in these beds, geologists hare deter* 
mmed that the marls and the clays north of them, and between 
tiiem and the red sandstone, belong to the oretaoeoas or chalk 
formation,* and that the beds on the southern border of the 
marl beloog to the tertiary. The sands and some of the clays 
south of these, are probably of more recent origin. 

The general principles stated above, are all exemiplifled in 
Eastern Monmouth ; the dajrs are found on its north side, the • 
marls across the centre, and the sands on the southern side. 

I. The clays occupy the county between the northwest line 
of the county and the northern sides of the hills which extend 
from the Nevisink to Mount Pleasant, and on to near English* 
town. On the shores of Sandy Hook and Earitan Bay, the 
clay is thickly covered with sand. In the valleys between 
some of the hills mentioned, it extends considerably further 
south. It is almost black when wet, but is gray when dry. 
It contains a good deal of micaceous sand. The trunks and 
branches of trees, in the form of lignite, are found in it in 
great quantities, and frequently associated with sulphured and 
sulphate of iron. Irregular streaks of green marl are also 
found in it ; in some places enough to make it valuable as a 
manure. Characteristic fossils are also found. The examina-^ 
tions made thus far have not been suflBcient to furnish precise 
descriptions of the position or qualities of the different layers 
or even of the beds of this stratum. 

II. The marls are found in various parts of the country 
ftom the south line of the clays to a line drawn from the At- 

* A ''ibnastiotv*^ in gAology, » *' that Qott«ctM>& nnf anemblage of hA or 
lajenv strata or portionB of ^arih or mineraJs^ which seem to have been formed 
at the same epoeh, and to b^ve the same general characters of composition and 
lodgement* (Webster.) In this report I wiQ nsa the terms stratum, bed, and 
kfen Cor the nwees^Ta (nibyUmioDLa ; thw diiridliig.tha IbnnatioB. laid ^'•tnilii'' 
each stratum into "beds," and cftoh b«d into "lajeiv." 
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IwAio «b0na, oorir €te6al Pond^. in I^eal, to the Manaaqaaai 
Biyer, between Upper and Lower Squankum. 

The eufbfilitiioe h^TQ; oalled znarli id iK>t the ordinary aalca« 
tnooB clay •€!: eaxthy which is distinguiished by its light oolor and 
its effervescenoe with acids, but is a kind [of earth, most of 
whi(^ id in little voUoded {prain% ftbpat the ai^ of fine gun- 
powder ; its color is usually some <ffaade of green; the orushed 
grains aiealwt^s ^teen; ^^^ they use so soft that tbe^ can 
meaij be ciruahed on the nail; they scarcely effervesce. with 
aeids. Besides lihe grains in the marl, the^ is generally a 
Utile white saod and some day; the latter beiog of Ydcions 
diades of blacky brew», fdrab, or green, and so mixed in as to 
give color to the whole ; great numbers of shells are found in 
some of the layers ; these of ooorse cause the tnarl to efibrvesce* 
The miu*l graititi are known in geology as greensancL ^ 

Though the whole series of beds which is exposed in the 
distriet now under examination, is oalled the marlstrttium^ yel 
marl grains are not foUnd in all the beds, some of them oon^' 
aisting entirely of sand, and others of clay. 

There are tkn^ distiiket beds of marl in the stratum; the 
/iipst inoli&dfis those Ibnnd north of the north branch of Shrews-*' 
btnry Biver, Swimming Biyer, and Yellow Brook ; also those 
found on the.head waters of South Biver, nocth of Freehold! 
A few pita have also been opened below tide level at Bed 
Bank« The seGond includes those near the head of the south 
branch of Shrewsbury. Biver; those siear Eatontown ; those 
along the valley of Hockhockson Brook, abdve Tinton FaUs; 
tibbse a litde south of Golt's Nack Yillsge; those about a 
ittile and a hdlf aoulh bf Freehold^, and those south of Blui^ 
Ball; it also incudes the yellow mitrls south of Eatontown 
and about Long Branch ; . (he same bed is alao fecund nioar the 
t^ps of OiB bills BOnIk ^{ Bed Bank and that south ol 
the Phalanx Dwellings, and I think in some of the highest 
points, of the iKEevisink Hills. 'TboiAtnibed IndudeB the 
ttarbl of Deal, Poplar^ Shark Biver, and Squaiikum. 

The:bed oC yellow ferruginous. satod'^^hieh is so oonspicu* 
om a ieatnitt in the, soil of the Jlfenwok^ M Bed Bank» a* 
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Oriti'B Ne^k, aBd indeed eoliraly aaroai ikt Siftte, lies betureOB 

the first and second beds of marl. 

A bed much resembling beach sand, with a rety few mail 
grains scattered through it^ lies between the ascond and thiid 
marl beds. 

The several beds of marl are each made up of disttnet luy^ 
ers, which vary in appearatice and in pl|it)erties. 

In the first bed five distinct layers mar be recognised. 

1. A layer of sand and fine gravel, from two to four or 
more feet in thickness. This is very distinody separated from 
the clay which lies immediately under it. It contains nume* 
rous fossils, a considerable prcqporftion of marl grains, and is 
valuable as a manure. It is known as sand inarL 

2. A layer of nearly pure marl grains; of variable thiok* 
ness, averaging perhi^a four feet A little bladdsh clay is 
mixed with the marl, from which it is generally known as 
black marl It contains but £bw fossils. As a manure it is 
highly prized. Though always found, it is xiot very dis* 
tincdy separated from the next layer. 

5. A layer of from twelve to sixteen fbet in thickness, 
known as blue or gray marl, from its containing a eoosiderable 
amount of a drab colored clay, inclining to bluish or grayidiJ 
It has numbers of very large and heavy oyster shells in iti^ 
generally there is a streak from eight inehes to two feet thick, 
which is almost solid with shells. This layer is very highly 
prized as a quick and lasting fertilizer. It changes gpradually 
into the one next above. 

4. Three or four feet of Hack marl, almost exactly lilci 
that of No. 2. It is not found distinctly marked in all places. 

6. Dark colored marl six or eight feet thick, oontaiuiag 
fewer and fewer of the marl grains in iti higher parts, and at 
last only to be distinguished from Hxe dark day into whidi'tt 
runs, by the thin flaky shells scattered through it 

The^thicknesd of this bed of marl is at least thirty friet 
The whole can be seen in the side of thelfevisink' Hills on 
the shore of Sandy Hook Bay* They liave all been passed 
through in the pits of the Kbrth Amerioa^ Phalaaat, and Jlr. 
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Wal&un Hartskome bad them bored through for md in hi$ 
pits, north of Freehold. All except the top layer is well ex- 
posed in like pits of Wm. Oonover, near Marlboro\ And they 
can be seen in snocessiony by passing along the valleys of any 
of the streams which ran tluongh the marl, as the Spottswood 
north and south branches of South Biver, and in the Hop 
Brook from Taylor's Mill to Marlboit)'. 

The fi^owing drcfumstauoes may produce a little difficulty, 
at first, in verifying the preceding statements. Whenever the 
elay, whkdi lies immediately over this bed of marl, has been 
worn away, and the marl lies above the bed of neighboring 
streams, the rains and surface water penetrate it, to a greater 
or less depth, and leach off; dissolving out the fossils and leav- 
ing earth in their places ; changing its color to a rusty red ; 
and forming numerous flaky crusts, or sometimes strong cakes 
of impure oxide of iron, in it. Such niarls are called dry hank 
or hiU marls. These changes have taken place to t much 
gfeater extent ii^ some localities than in others. Marls which 
lie so as not to be subject to the action of surface water, ot 
drainage, are called wet bank or 'meadow marls. 

The characteristic fossils of this bed are Ezogyra costata, 
Gryphaea convexa, Ostr^a falcata, Terebratula sayii and Be* 
lemnites americanus. A great many others are found, but 
they are not so numerous and not so generally present in all 
localities. 

Lying immediately upon the bed of marl which has just 
been described, and not separated from it by any w^ marked 
division, is a layer of black day. It contains scales of mica 
and grains of sand. In small quantities it cannot easily be 
distinguished from the day of the stratum bdow the mari. It 
frequently contains sulphate of iron (copperas) ; and being often 
miniakeTklbr maii has been used to the injury of the &rmer. 
When composted with quicklime it is thought to be useful, 
lil is from ten to twenty feet thidc . % 

1^6 red or &vniginous sand lies upon tiie day just men* 
tioned. It is separated fioxp it by a well mariced line of di^ 
viidoB. This bed ia of gceat thadaiess; not let» than one 
5 



Digitized by 



Google 



66 

hundred feet at Bed Bank, and in the K^Yiauika it 10 equally 
thick. Whenerer this sand haa any degree of firmness it is 
full of the impressions and casts of shells and other fossils. 
The lower part of this bed is a very friable sand ; towards its 
upper part a greenish clay is found mixed with thesand, giving 
to it a good degree of firmness ; the rode at Tinton Falls is an 
example of this. The upper part of this bed^ frcmi four to mx 
feet, is a layer of greenish indurated clay^ in some places hard 
enough to be called a rock. It slakes on exposure to the 
weather. Ko marl grains are fotmd in it ; but it is called marl 
by many furmers, and i^ profitably used aa such. 

The second led of marl is not so extensiTely deTcloped in 
this part of the country aa the first one; though it is con- 
siderably thicker. Its several layers may be described aa fol* 
lows : — 

1. A layer of marl containing but very few fossils ; its 
lower part almost clean grains; clay is mixed with the grains 
in the upper part, in many localities. The cq^or of the grains 
in this layer, and indeed in the whole bed, is gre^i with a 
shade of yellow, unlike those in the first ted, ia whidi the 
color is green, with, a shade of black or dark blue. I have not 
in any place in this part of the county found the layer worked 
more than fourteen feet, though I believe it to be much thicker; 
In the pits of Mr. Imlay, on dross wicks Greek, a short distance 
below New Egypt, it is nearly twenty-five feet. 

2. A layer of from ten to fourteen feet of marl, with nu- 
merous shells. A streak in the upper part of this, for two or 
three feet, is almost solid with shells of the Terebratula har- 
latii ; and ^lother layer near the bottom of it is equally solid 
with shells of the Gryphaea coavexa. This layer gradually 
loses its marl grains, at the upper part, and runs into 

3. A layer cf broken shells with more or less sand inter- 
mixed, and containing scarcely any mad grains. The color of 
this marl is yelhw or gray. In the neighborhood erf Eaton- 
town it is called ydhw marl No looalitiea have been visited 
in Eastern Monmouth where it has been penetrated more than 
fourteen feet, but near Salem it has been opdned for more than 
twenty feet 
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There aie no good localities where all these layers are to be 
aeen togeth^. The nearest approach to it is in the pits of 
Mr. Strickland, near Blue Ball, where the top of the first, the 
whole of the second, and the bottom of the third layers are 
shown. The meeting of this bed and the clay of the sand bed 
under it is well shown in the marl pits of J. S. Trafford, 
Daniel Polhemns, and John S. Cooke, above Tinton Falls. 
Also in the pits of Mr. Lafatra and Mr.Iiippincott, on the north 
side ot Parker's Creek, near Eatontown. The yellow marl is 
dng near the Turtle Mill at Long Branch. Also by Dr. Lewis 
and others, of Eatontown. The bottom of Edward Wolcott^s 
marl) near the latter place, cannot be distinguished from the 
Ic^ of Strickland'a 

A large namber of species of fossils are found in these dif- 
ferent layers. Those mentioned under (2) are the most com- 
mon and chsffacteristic. The Giyphaea convexa of this bed is 
much smaller and thinner than that found in the first. 

The bed of sand between the second and third beds of marl 
has nothing remarkable about it, except the grains of marl 
scattered through it. Its meeting with the top of the second 
bed is not known to have been found. It can be seen under 
the third bed in the pit of Elisha West, of Deal, that of Rulief 
Vandeveer, of Poplar, that of Thomas Longstreet, of Squankum, 
and it is said under that of John Shafto, of Shark Biver*. 
The bed itself has been opened near Elisha West's, -in Deal, 
and the sand used as a fertilizer on account of the marl grains 
in it It bears a striking resemblance to the beach sand of 
the neighborhood which has also been used for the same pur^ 
^e. No opportunity has occurred for measuring the thick*^ 
ness of this bed, but firom the inclination of the beds above 
and below, it may be estimated at not less than thirty feet 

The tMrd bed of marl may be described as consisting of 
three layers, as Allows : — 

1. Twenty feet of green marl. This contains* a eoBsider- 
ukAe percentage of greenish clay : it is distinguished m a quick 
and powerful fertilizer; the most noted marls of Squankum,. 
EHiark ittver. Poplar, and Deal are ftom this^ layer. 
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2. Fifteen or twenty feet of a pale greenish clay or earih. 
No marl grains are found in this layer, though it is called marl 
and possesses active properties as a n^anure. It is flaky in 
its structure, and when exposed to the air &des to a light ash 
color. 

8. From fiye to fifteen feet of the above day, largely mixed 
with marl grains. 

The last named layer is opened to the greatest thickness 
in the pits of Jacob White, Peter Drummond and Amos White, 
in Deal ; in that of 0. F. Pettit, Shark Biver, and in that of 
J. S. FoNnan, near Lower Squankum, it is not so thick. In 
all these it can be seen running into the layer next below. 

There are no localities where all these layers can be seen in 
a single place, but they can be seen in succession in numbers 
of places, as in the pits of Elisha West, G. Hendrickson and 
Thomas Borden, of Deal ; in those of J. Shafto, H. Hurley, 
G. Shafto, and J. L. Tilton, of Shark Biver, and in those of 
T. Longstreet, T. Weeks, and J. S. Forman, of Squankum. 

Fossils are not very abundant in this bed. A few casts^ 
and still more rarely shells, have been found in the lower 
layer ; it is not known that any have been found in the middle 
layer ; in the upper, casts and impressions of shells are found 
*They have not been examined with sufficient care to determine 
the species ; they are, however, entirely different from those of 
thetwe lower beds. 

The aeoompanying sections across the marl stititum, show 
the positions of the several bed& The scale of distances is two 
miles to one inch. The scale of heights about 400 feet to an 
inch : the heights, however, have not been accurately mea- 
eared. These sections are.taken at right angles to the stra- 
,tum. 

In addition to showing the .positions of the several beds^ 
th^y also exhibit the effects of peculiar configurations of sur* 
iuod on the extent of the marl bed oxposed : this though the 
same beds are shown in each -of the three sections, the amount 
«of marl at the surfisioe i^qpears to.be quite different in the same 
bed as seen in the different sectional iviews. The first bed ap- 
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pears three or four times as extensive in the second and third 
seotions as in the first 

m. The sands which form a strip along the southern bor- 
der of this county join the marls in a very irregular line, 
ridges of them extending up almost to the middle of the 
county, while in the valleys of the streams, the marl comes to 
the surface several miles further south. They have not yet 
been examined with sufficient care to render it necessary to 
make any report upon them. 

The interest felt in the marl stratum by a very large por- 
tion of the inhabitants of Monmouth, has induced me to devote 
most of the time, thus far, to ascertaining and systematizing 
fiu^ts relating to it. The examinations of the clay stratum and 
of the sands promise to be of much practical utility, though the 
soils where they occur have not yet been brought to the high 
«tate of cultivation of the marl region, and they are generally 
thought of less value. 

The regular order of occurrence of the diflferent beds of 
marl in the district surveyed led to a desire to examine their 
relative position in the southwestern part of the State. For 
this purpose the stratum was crossed from Allentown to Kew 
Egypt, and again in the vicinity of Salem, and the same order 
of succession of beds was found. 

The marl'pits of N. Woodward, at Cream Eidge, belong to 
the first bed: The ridge itself is part of the ferruginous sand 
bed. The pits at Hornerstown, and those of Mr. Imlay and 
Mr. Horner, near New Egypt, are in the second bed ; so also 
are the gray marls, such as those in Cbvernor Fort's pit. 
The pits of Mr. lions, south of New Egypt, and others from 
there on to Poke Hill, in Burlington (Jounty, belong to the 
lowest layer of the third bed. The upper layers have not been 
found in that vicinity. 

The marls in Salem County, at Mannington Hill and at 
-Woodstown, belong to the second bed. At Batten's Mill, 
above Swedesboro', the first marl bed is seen. The ferruginous 
fsand lies betwera the two. The third bed has not, to my 
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knowledge, been found in Salem County. The marl at Mnl« 
lica Hill belongs to the second bed. William H. Snowden, of 
that village, showed me a collection of tertiary shells .from a 
locality about two miles south or southeacrt from there, and 
among these were some casts of shells of the same q)ecies wi& 
those found in the lawer layer of the third bed. I hear thltt 
he has since found the bed containing thosel characteristio 
fossils. 

From the report of Professor J. C. Booth on the Geology of 
Delaware, it appears that at least two of these beds are found 
in that State. The stratum is known to extend into the States 
£Eirther south. 

The hasty exMnination given to the diflferent beds west of 
Freehold, does not enable me to decide whether they retain 
the same thickness, or whether the first and third beds grow 
thinner towards the southwest. They are not as well exposed 
or as extensively worked ; the greater portion of all that is 
used, being taken from the second bed. Other causes than the 
thickness, however, aflfect the amount of their exposure. For 
example, the incre-ased breadth of the marl stratum on the 
eastern side of the State is partly due to its northern border 
being on elevated ground and its dip towards the southeast 
only a little more than the slope of the country in that direc- 
tion ; while on the western side of the State, the stratum is 
diminished in width from its northern border being on low 
ground and its dip to the southeast, contrary to the surface of 
the country, which rises in that direction. The several beds 
are much better exposed in a rolling coqntty than in one that 
is even or flat ; thus, in the district surveyed, the first bed, 
though thinner than either of the others, is by far more ex- 
posed than both of them together. The countrj in which it 
occurs is uneven and hilly ; the marl may then be found either 
in the valleys or the side hills, and these are so common that 
almost every &rm has a. marl pit on it, and in some a pit is 
opened in every field. The country is much more even and 
level where the second and third beds are found, the valleyflof 
the streams making almoM the only inequalities of the aur&o^ 
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and it id in these prindpally that the marls are dug. The 
practice in this respect is so uniform that many persons sap- 
pose they are only to be found in the valleys of streams* A 
knowledge of the fact that the beds are to be found on high as 
well as on low ground, that they continujc nearly imiform in 
quality and thickness in straight lines across the State^ and that 
they descend towards the southeast with a very regular slope, 
will, it is hoped, lead to a more general opening of pits in 
neighborhoods where marl is not now known to exist Marls 
have been^sarted long distances, and deposited on lands which 
were underlaid by marl, and such, from my own observation, 
I am satisfied is still being done in many places. In addition 
to the advantages to the farmer from having an abundant sup^ 
ply of marl close at hand, the value of good marl pits should be 
taken into the account. Pits ten feet square, and as deep as the 
purchaser chooses to dig them, are sold for from five to seven 
dollars. An acre contains forty-three thousand five hundred 
and sixty square feet, or more than four hundred and thirty* 
five such pits, worth, ^t the lower price, two thousand one 
hundred and seventy-five dollars, and at the higher price, 
three thousand and forty-five dollars. Such lands are worth 
searching for, and, if the work is judiciously done, they will 
be found. The following directions may aid in making ex* 
aminations.^ 

Knowing that the general direction of the beds is a little 
west of southwest, a line traced in that direction from any pit 
already opened, will continue on the same bed. Or a line run 
between two pits of the same bed, will continue on the same 
throughout Searches by digging down or by boring may be 



* Borings for marl can be easily made witii a common anger; an inch and a 
half on« is large enongh. Its shank may be lengthened as mudh as is required 
by welding on a rod. The handle should be mad« to slide on this rod, and 
&sten with a set-sore w< or wedgei The auger needs raising eyery few inches to 
clear it^ and to examine the material penetrated, some of which will be found 
fitiddng in the twist of the instrument With such an auger, a hole from ten to 
twenty feet deep can be inade in a few minutes. 
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msAe anywhei^ on such Unes ; the lowest gmohi will usoallj 
have the least thickness of soil cm: top cUrL If this dirt is 
found too thick for profitable working, other places may be 
tried, for the marl is worn or gullied in its upper surface some- 
times, and the best points for opening may not be hit at the 
first triaL If the lines are run over uneyen ground, allowance 
must be made f(x the dip or descent of the beds, which is to- 
wards the southeast, and at the rate of from twen^ to fifty 
feet a mile. This dip will cause beds to appear further to the 
northwest if the ground is higher, and to tiie southeast if it is 
lower than that started from. 



OOtf POSITION OF THS MARL, AND THS OAUHB OF ITS FSRTII^- 
IZING ACTION. 

The value of this deposit as a manure, and the surprising 
influence it has upon the agriculture of a large district of 
country, have drawn the attention of scientific farmers and 
chemists to its composition. 

Mr. Seybert, of Philadelphia, made a careful analysis of 
this marl, which was published in 1823, in the second edition 
of Cleaveland's Mine^ogy. He found ten per cent, of pot* 
ash in it. 

James Pierce, Esq^ examined the marii beds of New Jersey, 
and published an interesting account of them in Silliman's 
Journal, Volume VI., page 287, in 1828. He attributes the 
virtue of marl principally to its shells and other calcareous in- 
gredients. 

Dr. E. Harlan, in a paper containing remarks on the Ge- 
ology of West Jersey, in Volume IV., page 15, of the Trans- 
actions of the Academy of Natural Sciences of Philadelphia, 
in 1824, attributed its value in some cases to its fossil shells^ 
in others to the iron pyrites in it, and in still others to the 
clay which it contained. 

A paper on the same subject, Volume VL, page 59^ Trans- 
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actions of thf same Society, in 1828, by Professor Lardner 
Vanuxem, says, " the marl of New Jersey and Delaware ap- 
pears to owe its fertilizing property to a small quantity of iron 
pyrites (which passes to sulphate of iron by exposure to the 
air), and also to animal matter, to its color, and to its effect 
-when mixed with sand, of diminishing the calorific conducting 
power of the latter." 

Prof. Eogers, in his Geological Eeport of New Jersey, con- 
ciders that there is abundant evidence ''to prove that the true 
fertilizing principle in marl is not lime but jpoto^A." 

Prof. J. F. W. Johnston, in his Notes on North America, 
made in 1850, Volume 11., page 308, says, that on analyzing 
aome of the green grains and sand, he found " from one to one 
find a half per cent, of phosphate of lime," and to this he at- 
tributes its fertiliztng power. 

In the Working Farmer fo? April 1, 1858, are several 
jBnalyses of marl by Dr. Charles EnderUn, of New York. 
His specimens were firom the pits of the North American Pha* 
hmx. He found two and a half per c6nt of phosphate of 
iime in one specimen. He also found that the alkali was not 
all potash, but part soda. The fact of soda being a constituent 
of the marl was published in Silliman's Journal, second series, 
Volume IX., page 88, for 1850, from an analysis by William 
Fisher. 

Numerous other references might be given, but the abo^e 
fffe enough to show that the question is still an interesting one. 

The following analyses show the principal constituents. 
Bulphates of iron, lime and alumina, phosphates of iron and 
lime, chloride of sodium, organic matter, &o., which can be 
detected in it in small quantities, will not materially affect the 
|»oportions of the principal substances. 

The first (1) is the analysis made by Mr. Seybert, the sec- 
ond (2) is the average given by Professor Bogers, and the 
third (8) is the analysis made by Mr. Fisher. 
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(1) 


(») • 


(«) 


Sikx, . 


49.83 


48.50 


53.26 / 


Alumina, . 


6.00 


7.30 


3.85 


Protoxid of iron, . 


21.53 


22.80 


24.15 


Potash, . 


10.12 


11.50 


6.36 


Soda, . . . 






1.60 


Lime, 




.50 or less. 


1.73 


Magnesia, . . . 


1.83 


trace. 


i.io ■ 


Water, . 


9.80 


r.90 


10.12 


Loss, 


.89 







100.00 



99.60 



101.17 



The preceding statements and analytioal roBolts show ihat 
the subject is bj no means a plain one. To me it is one of 
deep interest, and I have taken every pains to inform myself 
upon the practical agricnltmC of the district, and the influence 
which marl has exerted in bringing it to its present high com 
dition. With this knowledge my chemical examinations hav^ 
been conducted, but they are not yet in such a state of Jbr^ 
wardness as to be presented complete. A few approximate 
results will be given. 

In the following table the amounts of phosj^oric acid and 
lime are given, in the first and second columns. They ai^ 
averages from^ several analyses of specimens firom diffeieni 
pits. The third and fourth columns give the amount of phos* 
pfaate and carbonate of lime. The phosphate is calculated 
from the phosphoric acid, and it probably exists in the marl 
in this form. The only doubt of it arises from the fact thai 
phosphate of iron is a common mineral in this stratum. Care^ 
ful examinations have not been made to determine Ijie amounts 
of potash and soda ; enough, however, has been done to shovi 
that they are always present, and constituting from five to ten 
per cent, of the whole. 
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Percentage qf Masp^Me Aeid^ JAme^ Pketphate tf Lime^ amd CarbonaU 
afLime^ in marU/rom the different layers. 



BED. 


LAYER. 


Ph08. 

Acid. 


Lime.i 


Ph08. 

Lime; 


Garb. 
Lime. 


1. 


1. Sand marl, 

2. Black marl, 

3. Blue or gray marl, 

4. Top marl, 


0.76 

o.ea 

1.14 
0.00 


1.00 
1.60 
8.60 
7.23 


1.66 
1.29 
2.83 
0.00 


0.87 

1.60 

13.04 

12.91 


Fer. Sand 


Green clay, 


1.20 


1.66 1 2.26 


0.71 


2. 


1. Grain marl, 

2. Green marl and shells, 

3. Shells, yellow marl. 


0.76 
0.00 


0.90 
10.20 
27.44 


1.66 
0.00 


0.19 
18.21 
49.00 


3. 


1. Green marl, 

2. White marl, 

3. Blue marl, 


2.80 
0.78 
1.04 


2.40 
1.60 
1.70 


6.71 

1.69 
2.13 


0.00 
1.23 
1.09 


Dry-Bank marl. 1.14 
« « 1.30 


0.80 
0.60 




0.00 
0.00 



The results presented agree, generally, with the experience 
of farmers. The inarl containing the laz^gest amount of phcN»- 
phate of lime, is the first layer of the third bed ; the green 
marl of Sqnankum, Deal, Shark Biyer and Poplar. It is noted 
for quick and powerful action when applied in light dressings; 
fix)m five to twenty loads on an acre produce good effects, and 
it is sometimes used in even smaller quantities. No. 3 of 
the first bed is well known as an excellent marL From one 
hundred to two hundred loads are commonly applied to an 
acre, and such dressings last fifteen or twenty years. It will 
be observed that this layer contains leas phosphate, but much 
more carbonate of lime than the one just mentioned ; and 
probably this is the cause of its more permanent action* The 
first layer of the second bed seems, from the analysis, to be 
much better than practice has found it. The difference may 
be owing to the coarseness and cleanness of its grains, for when 
mixed with quicklime and applied to the aoU, it produces ex* 
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cellent effects. The €hry<-bank marls, it vfll be observed, are 
deficient in lime ; phosphoric acid is found in them in the 
usual amount. These specimens were from the first bed, and 
probably the third layer. They have usually been thought 
equal to the wet-bank marls of the same bed, for a i|hort time, 
but to wear out sooner. Other comparisons will suggest them- 
selves to the minds of inquiring farmers. 



"poison" OB "BUBNINO" MABL& 

Marls are found in all parts of the stratum, which are said 
to be burning ox poison in their properties; so much so as to 
destroy vegetation. In some cases where they have been 
freely applied to the soil, they have destroyed its fertility for 
years. These marls are not confined to any particular layer 
or bed, but are found in spots or patches in all of them. The 
dark clays above and below the first marl bed also possess 
the same properties, and being frequently mistaken for genuine 
marls, have done serious injury to crops upon which they have 
been applied. The same is true of the brownish day, called 
rotten stone, which is found on top of any of the layers of the 
third bed. In all these cases the injurious effect is due to sul- 
phate of iron {copper<is\ or to that substance mixed with sul- 
phate of alumina (a kind of alum). The latter substance is 
not near as common as the former. Either of them can be 
easily distinguished by the taste; the copperas is well known 
by its astringent, inky taste ; the other by the taste of alum. 
When marls, or earths containing them, are exposed to the air, 
yellowish white incrustations of these salts form on their sur- 
fiuses. If other tests are desired, take some of the marl and 
boil it in two or three times its weight of water, in a dean 
earthen or porcelain dish ; then strain the water dear fix)m the 
marl. The copperas and alum will be in solution in the water. 
If some of this water is poured into strong tea, it will turn it 
black ; if poured into lime water it turns it a dirty white ; and 
if added to the blue liquid made by pouring hot water on 
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leaves of red cabbage, the color is (Ranged to a red. If ac^ua 
ammonia {hartshorn) is poured into it, there is a reddish of 
greenish sediment formed. 

Professor Rogers, in his report, recommended that such 
marls be exposed to the weather some time before using, that 
the copperas i^d alum might leach out As a still better 
method, he recommended composting them with quicklime, 
using perhaps a bushel of lime to. a hundred bushels of marL 
Wherever this remedy has been tried it has been found efifeo* 
tual, and upon soils which have been injured by the applica" 
tion of such marls it has restored their fertility. It is not so 
generally practised as it ought to be, most farmers thinking it 
cheaper to get marl from beds not contaminated with these 
substances. The action of the lime upon the copperas pr6« 
daoe^ph^er, but this is already in the marl, as is shown by 
its forming a white crust or powder on the surface of marls 
which are exposed to the open air, as well as by the sparkling 
little crystals of it which may be seen in many cases. Plaster 
is not generally found to produce any effect upon soils which 
are well marled. Still the use of lime with those marls can* 
not be too strongly recommended, the very fact that copperas 
and alum are present proving a want of lime, and whenever 
there is a sufficient amount of quicklime, or of carbonate of 
hme^ in a marl, these substances cannot exist. The use ot 
lime too may give activity to marls, which by themselvto are 
almost valueless, causing the grains to crumble and give up 
their fertilizing constituents to the growing crops. 

Wells which are sunk in the marls firequently contain so 
much of &e copperas and alum in their waters, as to be unfit 
for making tea or coffee, turning the tea black. A little sale* 
ratus or pearlash, or even woodashes, boiled in the tea-kettle 
with the water, corrects this. 

As directed, specimens have been taken from all the layers 
which have been examined, and &om those of the marl, great 
numbers from different pits in the same bed. The collection 
of fossils is not as complete as is desirable — such an one re* 
quiring more time than it has been possible to devote to it 
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A large number has been oolleeted, however, and for many 
more the survey is indebted to the generosity of fiiends. 
Valuable and interesting specimens of fossil bones, teeth, 
shells, &c., have been received from Capt T. Weeks of Squan- 
kum, Mr. W. Lippincott of Shrewsbury, Mr. J. S. Oooke and 
Mr. Polhemus of Tinton Falls, Mr. C. T. Matthews of Colt's 
Keck, Mr. Azariah Oonover of Middletown, Bev. Mr. Biley 
and Mr. H. Q: Cooke of Holmdel, and Mr. W. Hartshome of 
Freehold. Some remarkably fine specimens of ciystallized 
phosphate of iron were presented by Mr. P. Lafetra of Shrews- 
bury. The greatest liberality has been shown in regard to 
specimens, and the collection by donation would have been 
much larger, had care been previously taken to preserve them. 
It is hoped that the donations will be much greater the 
coming season, when it becomes known that as large a col- 
lection as possible is desirable to illustrate the geology of the 
State. Important serviee can, in this respect, be rendered to 
the survey. 

In studying out the position and peculiarities of the various 
beds of marl, great assistance has been received from genfle- 
men residing in the oounty. All have willingly furnished 
any information required. Especial notice is due to Mr. W. 
H. Hendrickson and Mr. Gr. C. Murray of Middletown, Bev. 
G. 0. Schenck of Marlboro', Mr. C. Sears of the Phalanx, Mr. 
J. S. Cooke of Tintcwi Falls, Eev. Mr. Finch of Shrewsbury, 
and Mr. W. Hartshome of Freehold. Also, to Hon. W. W. 
Newell of Allentown, and Ex-Governor Fort and Mr. Thomas 
B. Jobs of New Egypt, Ocean County, and to Messrs. David 
and J. J. Pettit of Mannington, and Dr. D. M. Davis of Woods* 
town, Salem County. 

Geobgb H. Cook. 
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, OF HENRY WURTZ, CHEMIST ASD MINERALOGIST. 



New Jbbsbt S^atb Labobatobt^ ) 
, Trentorij Jannaury \tt^ 1865. ) 

To Dr. William Mtchell, State Geologist: 

Sir : — On entering upon the duties of my appointment on 
the first day of November last, my first cate was to select a 
suitable place for a laboratory, in whioli to perform the an- 
alytical and other work required of me by my instructions- 
Such'a place having been procured, it was necessary to devote 
more than half of the very limited time set apart for the 
work of this season to the furnishing and fitting up of such 
laboratory, procuring the requisite apparatus, and prepar- 
ing the reagents and Other materials required, in that state of 
perfect purity necessary to the performance of reliable ana- 
lyses; so that when I found myself prepared to commence 
work, fi:om three to four weeks only of the ;specified period 
Remained, a time altogether too short for the performance of 
toy extended chemical investigation. 

Operations were commenced, however, all at once, upon 
six of the specimens collected by you, comprising four varie- 
ties of calcareous marls and two of calcareous sinters, and 
^though it has been found impossible to bring these analyses 
quite to a final close, yet by dint of constant application, an 
amount of labor has been accomplished which could scarcely 
have been expected, not less than fifty-five quantitative deter- 
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minationfi having been made, besides the large amount of 
qualitative investigation necessary; and the results already 
obtained possess several wholly unexpected and important 
points of interest, which hold out high promise of the value of 
more extended and thorough explorations and investigations 
of these abundant calciferous deposits. 

My resultS) thus far obtained, are as follows : 

L A. 

Marl, taken-from the surface of a deposit found upon the 
estate* of Isaac Bonnell, in Montague Township, Sussex 
County. 

It presents the appearance of a light gray pulverulent maiis, 
principally made up of the debris of small fresh-water shelLa^ 
and is mixed with radicles of grass or other rgots, and a few 
small black specks of peaty matter. When heated upon a 
sheet of platinum, it blackens, smokes with a peaty odor, and 
bums easily to a nearly white ash, which exhibits a curious 
kind of repulsion for the platinum while hot, passing into a 
sort of spheroidal state, and floating in the air, remaining in 
this condition for a long time, certainly after the expulsion of 
all volatile matter, and at a temperature too low to cause evo- 
lution of carbonJc acid, thus indicating the development of a 
true repulsive force. After cooling, it is found caked together 
into a compact mass. These phenomena seem to me to be 
pyroelectric When heated in a close tube, gives off a con- 
siderable quantity of water, which is strongly ammoniacal| 
together with a tobacco-Hke odor (indicating the presence of 
ammonia-crenate of lime).* This ordor is very strong and pe^ 
sistent, filling the whole laboratory with a smell precisely re* 
sembling that of an old foul tobacco pipe. At a stronger heat 
a quantity of tarry matter distilled over. Water boiled for a 
long time with the marl acquires a faintly yellowish tint, and 

* BerzeliuB, a* quoted in Loewig's "Chemie d^r orgamntion Verbb- 
duiigsiiy L 486. 
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an odor strongly resembling that of a grist-mill^ remaining . 
perfectly neutral in its reaction, and becoming at the same time 
exceedingly diflScult to filter clear. Solutions of the marl in 
acids possess a light amber color, and little or no smell. 

The ingredients of tbis marl,* with the percentage propor- 
tions thus fiff <ietermined, are—* 

♦ Some brief remarks upon the methods used in these analyses will be in place 
here, although when the analyses shall hereafter be presented in a complete form, 
minute descriptions of the methods will be given. 

The phosphoric, acid was • detected by the molybdate of ammonia reaction, 
and the same reaction u^^, according to the suggestion of Sonnenscheln, in its 
quantitative determination, th^t is^ by precipitating it with molybdate of ammo- 
nia, redissolving the wafthed* precipitate in ammonia, precipitating with" sulphate 
of magnesia, and weighing as bibasic phosphate of magnesia. This process 
seems to present more of the elements of reliability, for detefrminibg phosphoric 
add when present in small Quantities, than any other yet proposed, but it was 
nevertheless found that the.aonsiderable solubility of the yellow molybdic pre- 
cipitate in the wash-water has a gi'oater influence than has been supposed, and 
that the determinations made are therefore probably too low. Observations 
were made, however, which induce the hope of so modifying the method of Son- 
nenschein, as to eliminate this source oi errror, and thus render it as accurate as 
it is convenient 

Manganese, when present, was detected by Crum's testj with nitric acid and 
deutozide of lead, the delicacy and certainty of which cannot be too highly ap- 
preciated. 

The carbonic acid wiiai determined by means of a small apparatus similar to 
that described in Rose's Handbuch, last edition, Volume IL, page 801. 

The amoi^hous silica by boiling the substance with pure caustic soda solu- 
tion for a long time in a platinum vessel, evaporating the filtered solution with 
an excess of chlorohydric acid, collecting the separated silica on a filter, washing, 
drying, burning, and weighing. 

The portion of the marls insoluble in chlorohydric acid was dried upon a 
weighed filter at 100 deg. C, weighed, and afterwards burnt^ and weighed again, 
the diffei^ence between the two weights being, of course, the insoluble organic 
substances present The organic acids soluble in dilorohydric acid were deter- 
mined together with the combined water, by the loss, except in the case of ana- 
lyses n. B^ in which the. whole amount bt water and organic matter was deter- 
mined by burning a weighed portion of the marl as perfectly as possible, then 
restoring the lost carbonic acid by evaporating with carbonate of ammonia, dry- 
ing and weighing, the difference being, of course, the whole percentage of vola- 
tile and combustible ingredients, from which, by tieducting the organic matter in 
the insoluble portion determined as before, was obtained the sum of the organic 
tnatter in the soluble portion atfd the combined water. 

The hygroscopic water -ITAb determined by dryhig at 100 deg. 0.> tmtil&e 
w<n£ht was constant 
^ ■ 6 
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1. IngredientB soluble in water. 
Chloride of calcium, considerable. 
Chloride of sodium, ) ^^^^^^^ 
Chloride of magnesium, f 

Organic salts of lime, such as ammonia-cre- ) 
nate, ammonia-apocrenate, and ammonia-hu- > conaideraUe. 
mate, ) 

2. Ingredilsnts soluble in chlorohjdric acid. 

Lime, 50.27 ^JjaSSfS^SJ''^'" 

Magnesia, 0.62 ^:72SfetSr"^ 

Carbonic add, ^.67 

Comljined water, ) v ^ ,^„ ^ ^ ^ 

Organic acids, '\^J^^' *-10 

Sesquioxide of iron, with traces of 

alumina, 0.45 

Phosphate of lime, 0.80 

8. Ingredients insoluble in chlo- 

rohydric acid. 
Amorphous silica, mean of two 

determinations, 0.48 

Organic substances, including hu- 

mic acid, vegetable fibre, etc., 4.19 
Hygroscopic water, 1.87 

Nitrogen, undetermined. 

100.00 
L B. 

Marl fix)m the same locality, but taken from ten' feet below 
the sur£EU^ of the deposit 

Some of the determiiiatioiis giTen will be repeated before the completion of 
he inyettigation. 

It may be well to etate that aU filters used by me, both in qualitatiTe and 
qnaBtitative operations^ haye been previouslj washed with chlorohjdrio acid 
and water until perfectly pure. The Swedish paper used in this inyestigatioii 
eft after such treatment^ in a filter of ordinary aize^ no appreciable ash« I will 
also state that the re-agents used by me, are nearly eyery one prepared by tny 
own hands^ in a state of perfect purity, and many aooording to improyed methodi 
not yet siyen to the world. 



Digitized by 



Google 



I 



^traces. 



88 

Eesembles I. A. in its appearance, and in its behavior un- 
der the influence of heat in a close tube, and on platinum, 
except that it does not assume the spheroidal state, nor become 
caked together on cooling. Water boiled upon the marls ac- 
quires the same color and odor as from I. A., and becomes nei- 
ther acid nor alkaline in its reaction. Solutions of the marl 
in dilute acids possess a dark amber color, and a strong smell 
of formic addj indicating the presence of the imperfectly known 
products of the decay of vegetable tissue called ulmine, ulmic 
acid, etc* Heating with a little excess of nitcic acid partly 
discharges the color. 

The ingredients of this variety are: — 

1. Soluble in water. 
Sulphate of lime, considerable. 
Ammonia-humate of limcj 
Chloride of calcium, 
Chloride of magnesium, 
Chloride of sodium, 

2. Soluble in chlorohydric acid. 

Lime, 50.88 ^^^KS"''"''*''' 

Magnesia, with a trace of oxide 

of manganese, 0.86 =1,^02^,^.7??!"^ ''' 

Carbonic acid, 88.90 

Combined water, ) tyloss. 4.84 

Organic acids, f -^ * 
Sesquioxide of iron, with trace of 

alumina, 0.16 

Phosphate of lime, 0.66 

8. Insoluble in chlorohydric acid. 
Amorphous silica, 0.87 

Organic substances, including hu- 

mic acid, decayed vegetable 

fibre, etc., 8.54 

Hygroscopic water, 1.29 

Nitrogen, undetermined. 

100.00- 
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On examination and comparison of the results of these two 
analyses, several considerations present themselves. In the 
first place, the presence of soluble salts of lime is an unex- 
pected result. It is unfortunate that time has not yet allowed 
determinations to be made of the quantities of these soluble 
salts which are present, but their presence at all in appreciable 
quantity is of much practical importance. It is in the form of 
soluble salts only, that lime can act directly as an aliment of 
plants, that is, in this form only can it be taken up by their 
rootlets. Farther investigation will probably indicate practi- 
cable means of increasing the production of these soluble 
salts, and of thus greatly augmenting the value of such marls 
as fertilizers. •. 

Lime, however, is not the only ingredient of importance 
indicated by the analyses. Nearly every other substance 
found to be present has more or less influence. The magnesia, 
oxide of iron, phosphate of lime, and amorphous silica are all 
absolutely necessary constituents of all fertile soils, while the 
organic acids, and other products of vegetable decay, which 
appear to be present in quite important quantity (six or seven 
per cent.), also contribute indirectly their influence. The or- 
ganic acids, especially, undoubtedly act by forming compounds 
with lime, and other bases present, which are soluble iu the 
liquids of the soil, thus necessitating their introduction into the 
circulation of plants by the endosmotic absoi:ption of the foots ; 
and if the now mooted question, which will probably receive 
some discussion in future reports, whether the nitrogen of 
vegetable tissues be derived from ammonia or not, admits of an 
aflEirmative decision, the organic acids must also act indirectly, 
though powerfully, by retaining the ammonia produced during 
the decay of the animal matter of the shells, in a highly solu- 
ble form, and also by absorbing atmospheric ammonia, or even, 
as indicated by Mulder,* through the development of am- 
monia by the combination of the nitrogen of the air with the 
hydrogen produced by their own decomposition. It will be 

♦ As quoted in Loewig's " Chemie der Organischen Verbindungen," i., 474. 
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observed that the analyses indicate the. presence of ammonia, 
derived undoubtedly from the decay of animal tissues, the pro- 
portions of which, however, have not yet been determined, 
both from deficiency of time and want of tie necessary appli- 
ances. 

The aTTiorphous silica^ whose presence is shown by the 
analyses, merits a few words of comment. It is the ingredient 
in soils which furnishes to many plants, especially to the 
cereals, such as corn, wheat, etc., the silicay which is absolutely 
necessary to the formation of their stalk or stem. Silica, 
which is the most abundant of all mineral substances, forming 
certainly more than one half of the mass of the earth, so far as 
the latter is known, occurs in soils in three diflferent forins ; 
first, in the crystalline form, as quartz, sand, etc., in which 
form it is wholly insoluble, and may be considered inert, so 
far as the nutrition of plants is concerned ; secondly, in com- 
bination, in fragments of feldspar, hornblende, and other sili- 
cates, in which it is also comparatively inactive ; and thirdly, 
as amorphous or soluble silica, or opal^ as it is called by miner- 
alogists, the only form of much importance in agriculture, 
since in this form it is soluble in the liquids of the soil. Far 
too little attention has been paid in analyses of soils and fer- 
tilizing minerals to their content of opal or soluble silica, 
whereas a soil may be rich in every other necessary ingre- 
dient, and yet, if deficient in this respect, be perfectly sterile 
for many crops ; a remark which may indeed be made with 
reference to each and every one of the soil-constituents which 
are required to the building up of vegetable structures ; these 
substances bearing precisely the same relation to the plant 
as the mineral ingredients of the bones do to the animal, or 
as the constituents of the shells do to the egg, being conse- 
quently just as absolutely indispensable in the one case as in 
the other. 

This subject of the alimentation of plants will of course be 
tepeatedly resumed in future reports, based, it is hoped, upon 
far more extended investigations of fertilizing materials, as well 
as of soils, than this one, and it is not, therefore, considered 
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advisable to enter upon any extended ^discussion of the sub- 
ject at present Two reliable analyses, however, of the grain 
and straw of wheat, made by Weber, in 'the laboratory, and 
according to the method, of H. Rose,* will be quoted here, in 
order to furnish an idea of the mineral ingredients whose 
presence in the soil is necessary to the nutrition of that grain. 





In the gnio. 


In 111. Mnw. 


Percentage of ashes found, 


. 1.28 


S.82 


Constituents of ash. 






Potash, .... 


23.18 


0.68 


Soda, 


. 8.09 




Lime, . • • . 


8.23 


6.93 


Magnesia, . 


. 11.75 


1.69 


Sesquioxide of iron, 


1.11 


0.99 


Sulphuric acid, . 




0.74 


Amorphous silica, •• 


1.18 


67.90 


Phosphoric acid, . 


. 46.36 


5.05 


Chloride of potassium, 


• 


15.13 


Chloride of sodium, . 


. 10.00 


0.89 



100.00 



100.00 



One of the many prominent points of interest here pre- 
sented, is the large quantity of silica found in the wheat straw, 
(sixty-eight per cent), insomuch that, the whole content of 
ash in the straw being 3.82 per cent, a simple calculation 
shows that a ton of such straw would cgntain more than fifty 
pounds of silica, and would require more than six tons of the 
marl I. A. to satisfy it with this element in its nutrition. So 
that upon a soil aJready deficient in amorphous siUca, such 
marl, unless applied in a very large quantity, would not fiir- 
nish it in the requisite proportion. Weber's analyses show 
also other ingredients in the wheat ashes, which do not exist 
in the marl, showing very clearly that a farmer who shoi^ld at- 
tempt to restore exhausted wheatlands by the use of such a 
marl alone, would stand several chances of disappointment^ 

* liebig A Kopp'B Jahresbericht^ fur 1S49, p. 65ft. 
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fx»m the deficiency in the soil of necessary ingredients, un- 
known to him, which are not contained in the marl. These 
considerations illustrate how -analyses of soils, when properly 
executed, as very few, it may be asserted, have been, may be 
of very, high value to the agriculturist. 

A comparison of the results of the two marl analyses, in 
consideration of the different depths from which they were 
taken, is interesting, and will be more so, when determina- 
tions of the quantities of the several soluble salts and of the 
nitrogen shall have been obtained. The main differences be- 
tween the two are in the nature of the soluble mineral ingre- 
dients, which, in the surface-marl I. A., are principally chlo- 
rides, and in that from the lower part of the deposit I. B., 
principally sulphates ; and in the organic matter, which, in 
the surface-marl, has been more altered by the action of at- 
mospheric oxygen. More extended investigation in this 
direction will undoubtedly develope important practical re- 
sults as to the selection of the marl, and its treatment prelimi- 
nary to use. 

Another result of the above analyses of Mr. Bonnell's 
marl, worthy of attention, is the large proportion of carbonate 
of lime which it contains, very few of the ordinary calcareous 
marls being equally rich in this ingredient. In fact, after de- 
ducting the water and organic matter, both of which would be 
expelled in burning it for lime, it contains about ninety-nine 
per cent of pure carbonate of lime, and would undoubtedly 
burn into a very pure and excellent lime for building, and all 
other purposes. 



n. A. 

A grayish marl, taken from four feet below the surface of 
a deposit on the land of Isaac Coles, Montague Township, 
Sussex County. 

A qualitative examination only of this marl has yet been 
attempted. It appears to resemble IL B. in every respect, ex- 
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cept in containing mucli less phosphoric acid, sesquioxide of 
iron and alumina, and more vegetable remains. 



n. B. 

A dark gray marl, from the same locality as 11. A., but 
taken from eight feet below the surface. 

When heated in a close tube, it behaves, in every respect^ 
precisely like I. A. ; also when heated upon platinum, a re- 
pulsive force for the metal being developed as in the case of 
I. A. The ignited marl evolves with chlorohydric acid a 
foetid smell of sulphohydric acid, and with acetate of lead 
paper a^str6ng reaction of the same is obtained. This was at 
first attributed to the presence in the charred mass of sulphide 
of calcium, proceeding from deoxidation of the considerable 
quantity of sulphate of lime found in the marl by the organic 
matter during the ignition, but it was found that the same 
evolution of sulphohydric acid took place from the substance 
when charred after complete removal of all traces of sulphates 
by long washing with water. It could therefore arise only 
from the presence of sulphide of iron, and as no traces of sul- 
phohydric acid could be obtained from the unignited marl, 
bisulphide of iron, or iron pyrites, must be the ingredient 
in question, being converted into protosulphide by the igni- 
tioA. 

Water boiled with this marl acquires a yellowish color, 
and a strong smell like that in I. A., but also resembling some 
kinds of stagnant vegetable mud, remaining, however, per- 
fectly neutral in reaction. Acid solutions have a light amber 
color, and smell somewhat of formic acid. 

Its ingredients are as follows : 

1. Soluble in water. 

Sulphate of lime, large. 

Ammonia-crenate of lime, ) ^-^.^11 

Ammonia-apocrenate of lime, ) * 

Chloride of sodium, considerable. 



Digitized by 



Google 



89 



traces. 



r to carbonate 
of lime, 17.34 per cent. 
Oorreaponding to cariwnata 
of mai^nesia, 1.09 per cent. 



Chloride of magnesium, ) 

Chloride of iiX)D, ) 

2. Soluble in chlorohydric add. 

Lime, .... 9.71 

Magnesia, .... 0.42 

Carbonic acid, . . . 7.25 

Combined water, ) by direct de- • 

Organio acids, j termination, 8.19 

Sesquioxide of iron, mean of two 
determinations, . . . 1.28 
' Alumina, mean of two determi- 
nations, .... 2.12 
■ Phosphate of lime, . . . 0.80 
; 8. Insoluble in chlorohydric acid. 

Amorphous silica, 1.21 

Organic matter, humus, decay- 
ed vegetable tissues, etc., 5.52 

Coarse sand, with debris of 
minerals containing silica, 
alumina, oxide of iron, and 66.57 
magnesia, which may be 
considered as inert matter, 

Iron pyrites. 

Hygroscopic water, 2.08 

Nitrogen, undetermined. 

100.25 

A most remarkable and wholly unexpected result of this 
analysis is the detection of iron pyrites in the marl, and from 
ibe fact of finding it also in another of the marls whose analy- 
sis is given below, the presumption would seem to be, that it 
is probably present in many of these deposits. Farther ex- 
aminations will decide this point. In the mean time, its pres- 
ence in these two marls can only be looked upon as highly jEavor- 
(ible to their availability as fertilizers. 

From the presence of an excess of carbonate of lime, it is 
Impossible that any of the protosulphate of iron, formed by the 
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oxidation which iron pyrites, in the form in which it occnrsin 
these marls, undergoes on exposure to the air^ and which 
might be injurious to the soil, should exist in the mass with- 
out being immediately decomposed, with the formation of the 
powerful fertilizer, sulphate of lime, or gypsum. And that 
this action is continually going on in the mass, is indicated by 
the large quantity of sulphate of lime actually found in the 
aqueous solution. It may be said with certainty, with regard 
to such marls as these; that the longer they are exposed to the 
open air, in a moist state before use, the more powerfully fer- 
tilizing they will become. So that an important point as to 
the preliminary treatment of these marls is thus already defi- 
nitely decided by these brief investigations. The origin of 
the iron pyrites in these deposits is a very curious question, 
and, in fact, the whole subject is one of great interest, and will 
amply repay fuller investigation. The presence of the iron 
pyrites was discovered at too late a day to admit of any at- 
tempt at determination of its quantity. 

The quantity of carbonate of lime in this marl, as also in 
the one next described, is small, but on account of the pres- 
ence of the sulphide of iron, and the continual formation of 
gypsum, which must consequently take place on exposure to 
the atmosphere, they will, in all probability, be found fully 
equal, if not much superior, in power, to the marl first de- 
scribed, although they will not be nearly so lasting in their 
action. 

The other ingredients of this marl are not without impor- 
tance, the proportions of amorphous silica and phosphate of 
lime, for example, being much greater than in the marl No. I. 



in. 

Marl fix)m the land of Isaiah Vannetten, Montague Town- 
ship, Sussex County, taken froni four feet below the surface 
of the deposit, 

A very dark colored, moist, peaty mass, containing remains 
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of decomposing rootlets. On drying by exposure to the open 
air, pulverizing and sifting, it was found to contain transparent 
silicious particles. When heated, it blackens, smokes, and 
burns with flame, leaving a residue which before the blow- 
pipe assumes a reddish color, from the presence of oxide of 
iron.' When heated in a dose tube, it gives oflf much water, 
with ammoniacal and tarry products, and a strong tobacco- 
like odor like I. A. The charred mass, as in II. B., evolved 
with chlorohydric acid a large quantity of sulphohydrio acid 
gas, and as in the present case no sulphates are present, which 
could be converted into sulphides by the organic matter on 
ignition, there can be no question of the presence of iron py- 
rites in the marl, even without further examination. 

Water boiled with this marl acquires a yellowish color, and 
an odor similar to that in I. A., remaining perfectly neutral. 
Acid solutions have a dark amber color, which is not percep- 
tibly discharged by boiling with nitric acid ; and a very strong 
smell of formic acid. 

The contents of this marl are : — 

1. Soluble in water. 

Chloride of calcium, ) , ^^ ;«/i;^<.+;^«a 
Organic salts of lime, } large mdications. 

Chloride of sodium, ) 

Chloride of magnesium, > traces. 
Chloride of iron, ) 

2. Soluble in chlorohydric acid. 

lime, 8.46 ^^^S,' "^ "^"^ 

Magnesia, 0-48 2>^2all.9o. 

Carbonic acid, 6.12 

Ss^SiC ( "^'"^ '■'' 

Sesquioxide of iron, ) o ^q 

Alumina, J 

Phosphate of lime, 0.81 

8. Insoluble in'chlorohydric acid. 
Amorphous silica, 1.15 

Organic matter, consisting of 
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vegetable fibre in a state of 

decay, and products of its 

decay, such as humus, hu- 

mic acid, etc. 8.20 

Iron pyrites, 
Inert matter consisting of 

coarse sand, with sili- - 66.97 

cates of alumina, oxide * 

of iron and magnesia. 
Hygroscopic water, 2.26 

Nitrogen, undetermined. 

100.00 
The same remarks appended to marl No. II.; apply with 
equal force to this, the two being almost precisely similar in 
composition. One important difference, however, is that this 
marl contains no sulphate of lime. On exposure, however, to 
the air, it cannot fail to be developed in the mass sooner or 
later. The proportion of phosphate of lime, also, is much 
smaller than in II. The proportion of decayed vegetable 
matter and of organic salts of lime is unusually large in this 
marl, and has undoubtedly been the means of protecting the 
iron pyrites from oxidation. 



IV. 



Calcareous sinter, firom Metler's farm, Dingman's Ferry, 
Sandiston Township, Sussex County. 

A yellowish gray mass, of spongy structure. It is natu- 
rally quite pulverulent, but on exposure to the atmosphere be- 
comes so much more so as to be easily crushed to powder be- 
tween the fingers like coarse chalk, a property which, of course, 
much enhances its availability a3 a fertilizing substance. When 
heated in a close tube, it gives off a faint trace of ammonia, 
with a little water. The ignited mass, on solution in cbioro- 
hydric acid, leaves a slight black residue, which, besides amor- 
phous silica, contains carbon, thus indicating the presence of 



Digitized by 



Google 



traces. 



93 

organic matter in the substance. Water boiled with it evolves 
an odor like that of moist chalk, acquires no perceptible color 
or reaction, but dissolves salts of lime in appreciable quanti- 
ties. Acid solutions have a light amber color and no smelL 
. The contents are : 

1. Of the solution in water. 
Chloride of calcium, considerable. 
Anmionia-crenate and 
Ammonia-apoorenate of lime, 
Chloride of sodium, 
Chloride of magnesium, 

2. Of the solution in chlorohydric acid. . 

Lime, ^ 54.57 f-?Cf 9^,^"'''- 

Magnesia, trace. 

Carbonic acid, 42.57 

Sesquioxide of iron,- 0.37 

Phosphate of lime, 0.22 
Organic acids, ) undeter- 
Combined water, ) mined. 
8. Of the insoluble residue. 

Amorphous silica, 1.00 

♦ Organic matter (humic acid), . 0.17 

Hygroscopic water, 0.82 

99.22 

An analysis of a calcareous sinter, from this same locality, 
is given by Prof. Eogers in his report, page 109, where he 
describes it under the name of travertin. The results do not * 
differ much from mine, except that no detection or determina- 
tion of the important ingredient, amorphous silica, was effected. 
The presence of phosphate of lime also was not noticed by 
Prof. Eogers, owing td the entire want, at that time, of any 
method of detecting this highly valuable ingredient with cer- 
tainty, except when present in large quantity. The specimen 
analyzed by Prof. Rogers also does not seem to have been of 
equal purity with mine, his analyas indicating but 93.58 per 
cent, of carbonate of lime, while mine gives 97.44 per cent. 

The considerable quantity of chloride of calcium (also not 



Digitized by 



Google 



94 



observed by Prof. Eogers), which is indicated by my analysis, 
is a very interesting fact. It is to be regretted that a specimen 
of the water from which this calcareous deposit was formed, 
was not also collected, in order that its composition might be 
compared with that of the deposit itself. Farther remarks 
upon the presence of the chloride of calcium are reserved until 
this can be done, and also a determination made of the amount 
of this salt contained in the mineral. 

As remarked by Prof. Eogers, this calcareous sinter should 
give, when burnt, a very white and good lime. 



Calcareous sinter from the &rm of Benjamin P. Yan Sickles, 
Petersville, Sandiston Township, Sussex County. 

Stalactitic in its structure, and contains small pebbles of 
quartz and sandstone. When heated upon platinum, it pre- 
sents the same curious phenomenon of repulsion as I. A. The 
presence of organic matter was indicated by a brown color of 
the residue lefl after solution of the ignited substance in chloro- 
hydric acid, which brown color disappeared before the blow- 
pipe. The solution formed by boiling water with the pulverized 
substance has a smell like moist chalk, no color or alkaline 
reaction, and contains much chloride of calcium and other 
chlorides. Acid solutions have no smell, and little or no color. 

1. Solution in water contains : 

Chloride of calcium, considerable. 

Chloride of sodium, 

traces. 



Chloride of magnesium. 

Organic salts of lime. 

2. Solution in chlorohydrio acid : • 

Lime, 

Magnesia, 
Carbonic acid, 

Sesquioxide of iron, with trace of 
alumina. 
Phosphate of lime, 



AQ aQ Conrctpondiiu' to 
4O.0O carbon. Iiine778.in 

01 A Corresp'nr to carb. 
.M of magnesia, 0.S9. 

84.44 

0.80 
0.43 
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8. Insoluble residue : 

Amorphous silica, 0.38 

Organic matter, 0.20 

Inert matter, consisting of silica, 
with traces of oxide of iron, alu- 
mina and magnesia, 19.89 

Hygroscopic water, 0.86 

99.82 
Work has been commenced also upon some other minerals, 
comprising some limestones and marbles, but the results are 
not complete enough to possess much interest, and I shall not 
therefore present them at present 

I am. 

Very respectfully, 

HENSY WUBTZ, 
If$w Jerwy State Cfh^mwtj Mifntralogut and MetalVu/rifut. 
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REPORT 

OP EGBERT L. VIELE, TOPOGRAPHICAL ENGINEER. 



Having been intrusted in June last with the duty of pre^ 
paring a reliable map of the State, upon which could be accti- 
rately delineated the results of the geological explorations, it 
became my first care to determine the most feasible, and at the 
same time most economical method which could be pursued in 
prosecuting the undertaking. To this end, an examination 
was made of the records and maps deposited in different county 
seats, and also those on file at the State capital. From these 
no information could be obtained beyond that which is laid 
down on an existing map of the State, which map is merely a 
compilation fi-om those records, showing the principal towns 
and roads, but exhibiting no reliable physical features, so 
important to the proper exposition of geological formations. 
Under these circumstances it was evident that an actual survey 
alone could furnish the map required. A plan based upon the 
extension of the coast survey over the State was submitted to 
the Governor, and discussed by several of the most eminent 
men in the State, then attending a session of the supreme 
court at Trenton. It was conceded to be the most judicious 
plan that could be followed, and adopted by the Governor as 
being the only one which would give to the State such a 
map as its geographical position and its great mineral wealth 
required. 

The method pursued in a survey of this nature is as fol- 
lows : A line from three to ten miles in length is measured with 
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the. ^at^t care and accuracy upon a plain as nearly level 
as ca^^e Ipund. This iaealled a Jcwe Zme, from each extremity 
of whiQh, T^y means of a theodolite, the angles are measured, 
which are included between several prominent surrounding 
objects previously selected as trigonometrical points, ftom 
each|pf tho^ points the angles are measured between the lines 
jokiii^g the points and the eitremities of the base line. There 
is tlius formed a series of triangles,, from the known parts of 
which the unknown are determined by calculation, and w;e 
thus ascertain the length of the sides of the triangles or the 
distances between the trigonometrical points. . From these 
sides as bases other trigonometrical points are determined, until 
the entire tracct of country to be surveyed is covered over with 
a network- of triangles, of as largo' a size as is consistent with 
the means employed. This is called a primary triangulation, 
within which a series of secondary triangles is fornied in the 
same manner. The interior, details between the secondary 
. points are filled in by m^ans of the plarfe-table. These details 
consist of the contour lines of the elevations, or horizontal 
sections of the hiUs, taken at equi-distant intervals— the direc- 
tion and sinuosities of the water courses ; the houses, roads, 
farm lines, etc. Observations for latitude and longitude are 
made at several of the most conspicuous stations, from which 
the geographical position of isQl the points can be determined, 
and their places projected on the map with extreme accuracy. 
For the purpose of the Geodetic Survey, the coast of the 
United States has been divided into eleven sections, in each 
of which a base line of froni five to ten miles is measured. 
The coast of New Jersey is included in the second of these 
sections, the base of which is on Fire Island. The primary 
triangulation extends across the State from Amboy to Trenton, 
and down the Delaware Eiver. The secondary triangulation 
follows the same course, and also extends along the whole 
coagt. About two thousand square miles of topography have 
been completed, based on this triangulation. Observations for 
latitude and azimuth have been made at a number of sta- 
tions of the primary triangulations. The difference of latitude, 
7 
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longitude, and azimuth, between these and the other stations 
have been compiled, and the results published in tabular form, 
giving the names of the several stations or triangulation points, 
the latitude and longitude of each station, and the distances 
between the several stations. 

The course to be pursued in completing the survey of the 
State is a very plain one : simply to begin where the coast 
survey left ofl^ carry out the triangulation, and fill in the to- 
pography. Half the labor and expense of the undertaking is 
saved to us, by what has already been accomplished. The 
records of the work done are complete for every step of 
progress, and a monument of some kind marks every triangu- 
lation point. Had the appropriation of last year been suffi- 
cient, operations would have been commenced on a side of the 
coast survey primary triangulation as a base, and the topo- 
graphical parties would have worked from the centre of the 
State to the north and south simultaneously. Under the cir- 
cumstances, however, it was deemed most judicious to show as 
much topographical and geological development as possible, in 
the short time that would elapse before the meeting of the 
Legislature, in order that the whole subject might be presented 
in a clear light. To this end, the boundary line between New 
York and New Jersey was selected as the base of operations, 
on the supposition that this line, having been laid down by a 
joint commission, offered a well-defined base line. Time, how- 
ever, and individual carelessness, had served to obliterate or 
destroy every vestige from the Delaware to the Blue Moun- 
tains ; Qven the initial point was wanting. A serious delay 
occurred in re-establishing this line so far as the records that 
could be obtained enabled it to be done. The line determined 
on coincided with the one formerly regarded as the boundary 
line in the division of property bordering upon it ; although, 
during the last few years, it had been shifted to one side or 
the other, according to the ideas of the local surveyors. Hav- 
ing established a starting point, levelling for a geological sec- 
tion was commenced along the boundary line, and a base for 
topography was measured in the township of Montague. The 
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principal points were established by a reconnoissance, in order 
that the topography might be checked by a secondary triangu- 
lation when a theodolite could be procured. A second base 
line was afterwards measured in the township of. Wantage, and 
the same course pursued as in Montague, and so on for all the 
townships that were surveyed. But one plane-table was in use 
until September, when one was borrowed from the Ooast Sur- 
vey, and afterwards a theodolite from the same source. From 
the beginning of the work. Professor Bache, the Superintendent 
of that Survey, has taken a cordial interest in its progress, and 
expressed a willingness to aid it by any means in his power. 

A summary of the operations of the past season is as fol- 
lows: — ^The party entered the field on the eleventh of July, 
consisting of three principal assistants, aided by four volun- 
teers, who gave their services in return for learning engineer^ 
ing. Three more assistants were added when the instruments 
were received from the Coast Survey. On the 30th of No. 
vember the field operations were brought to a close. During 
that period, the parties completed three hundred and sixty-one 
miles of topography, (being three fourths of the county of 
Sussex,) and seven hundred miles of levelling for geological 
sections, besides many minor details. In consequence of the 
late period at which the theodolite was received, and the 
inadequacy of the means, the complete triangulation of the 
county was not accomplished, but enough was done to test the 
general accuracy of the^ topography. A sketch of this accom- 
panies the report. Since the parties left the field, a sufficient 
length of time has not elapsed to complete in the office all of 
the work which has been done, but so much as may be mapped 
at the time the subject occupies the attention of the Legisla- 
ture, will be forwarded to Trenton for inspection. The scale 
upon which it is proposed to execute the map, is 1-^0,000, 
the same as the published maps of the Coast Survey, and as 
the topographical map of France. This is somewhat less than 
one inch to the mile, which is the scale of the ordnance map of 
England. The scale proposed for the county maps is 1-80,000, 
or about two inches to the mile. 
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It might appear almost superfluous, to enlarge upon th^ 
jQature and importance of this work, considered with reference 
to the intrinsic value of a topographical map. of the State. 
The great attention which has been given in this country, during 
the last few years, to the study of physical geography, and the 
rapid strides of education and intelligence, has created a de- 
mand for something more than mere guide maps of the differ- 
ent States of the Union. The National Legislature, true to 
the impulse of the times, has nobly responded to the efforts of 
science — hundreds of thousands of dollars have been freely 
expended in exploring and preparing charts of the seaboard. 
A network of triangles covers the coast from Maine to Texas — 
minute, soundings have brought to light the hidden rock and 
treacherous shoal. The capacities of the inlets, rivers, and 
harbors of the Atlantic coast have been determined, and ^ 
basis of accurate survey established, which the States bordei^ 
ing on the ocean are invited to take advantage of, and continue 
this great work, so that the States adjoining them may take it 
up and continue it on until it meets a corresponding effort from 
the Pacific side. Thus giving to the country and to the world 
what England commenced a hundred years ago-— what France, 
Italy, Austria, Norway, and Sweden and Eussia, have spent 
millions to obtain, yiz, : — A correct topographical map, from 
which future generations may learn the nature and extent of 
the vast resources, developed and undeveloped, of this favored 
land. Under the auspices, of an enlightened legislation, the 
State of New Jersey has been the first in the Union to com- 
mence this undertaking on purely correct principles. Its com- 
pletion will be an era in her history, and a lasting monument 
of the intelligence of her people. 

EGBERT L. VIELE, 

Topographical Engineer, 

Dr. William Kitchell, 

State Geologist and Superintendent. 
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